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" PZ5TICIDAL METHOD USING N-PKZNYLPYRAZOLES " 
This invention relates co the use of 
N-pher.yl?yrazole derivatives against arthropod, plant 
5 nematode and helminth pests, to compositions 
containing then and to novel N-phenyl?yrazole 
derivatives . 

In J. Heter. Chem., 12 (1975), 1159-1205, 
P.L. Southvick and B. Dhawan have described 
10 experiments for the preparation of 

4,6-dianino-pyrazolc[3.4-d]pyrimidir.es in the 
expectation that such pyrimidine derivatives would 
have useful pharmacological properties. They employed 
as starting materials 5-amino-4-cyanopyrazoles 
15 carrying on the l-positi:cn a hydrogen atom, a methyl 
group, a hydroxyethyl group or a phenyl group 
substituted by one or more chlorine- atoms and/or 
methyl groups, and on the 3-position a hydrogen atom, 
a methyl group or a phenyl or benzyl group. This 
20 publication contains no suggestion that compounds of 
general formula I possess or would be expected to 
possess activity against arthropods, helminths or 
'plant nematodes. 

Apparently these pyrazole compounds did not lead 
25 (according to the authors of the article) to useful 
therapeutic (viz. antimalarial) 
4,6-diaminopyrazolo[3,4-d > ]pyrimidines. 



US Pacenc Nc. 3760084 describes certain 
S-amino-l-phenyl-pyrazoles as being useful for 
ameliorating inflammation in warm-blooded animals: the 
compounds carry on the 3-pcsition hydrogen or a lower 
alkyi group and on Che 4-posiCicn a carbamoyl or 
cyano group. 

US Patent No. 3H69274 describes cercain 
4-nicropyrazoles as being useful for Che induction of 
abscission of fruit from f ruit-bearing planes. 

US PaCenC Nc. 4056776 describes a very extensive 
group of l f 4-di subs ri cue ed-3-ni tropyrazoles as having 
antimicrobial, paras: ticidal and herbicidal 
properties: che greac biological accivicy of the 
compounds is stated to be limited to the 
3-riitropyrazoles disclosed, the characterising feature 
of the compounds being the 3-ni tropyrazole nucleus. 

Japanese Patent Publication No. 125^4/64 describes 
a process for the preparation of 4- thiocyanatopyrazole 
derivatives which are stated to be useful as 
germicides. 

Japanese Patent Publication No. 49-117502 
describes certain pyrazole sulphonamides havin'g 
anti- thrombogenic properties. 

None of the foregoing publications describes cr 
suggests that compounds of general formula I possess 
or would be expected to possess the activity against 
archrcpods, helminths' or plant nematodes which has 
been discovered by the Applicants. 



1 5 HOV u "«?==^dly b..M«al after es: „ slve 
research and expectation, that the N-pher.yl ? yra„l e 
derivatives of the general forrula I depicted 
hereinafter wherein Y represents a halogen, i.e. 
fluorine, chlorine, bromine or iodine. at==, the cyano 
cr nicro group or a group RS0 2 . RSO or RS in which R 
represents a straight- or branched-chain aikyl grouc 
enntaining fro= 1 eo 6 carbon acocs which =ay b e 
unsubstituted or substituted by one or more halogen 
«ocs, a cycloaltyl group containing froc 3 to 5 _ 
carbon a-ccs. a straight- or branched-chain alkenyl 
Stoup containing free 2 to 6 carbon acc=s, the . . 
Chlocyanato group, the sulohanoyl grou? which =ay be 
unsubstituted or substituted by one or two slight- 
er branched-chain altyl groups which E ay be the sa=e 
or different and contain fron 1 to 6 atots, the 
carbacoyl group which may be unsubstitut-ed- or 
substituted by one or two straight- or branched-chain 
" liyl groups which say be the sa« or different and 
==r.=ain frcn 1 to 6 carbon atoas. a straight- or 
branched-chain aibcsycarbonyl group containing free 2 
" 7 carbon atoms, a straight- or branched-chain 
«lisnoyl group containing from 2 to 7 carbon or 
« straight- or branched-chain alkyl group containing 
frca 1 to 6 carbon ato n3 which may be unsubstituted or 
substituted by one or tore halogen atons. ' 



y-> — - w 

Z represent he hyd.-ogen acorn, or chSninc group 

-szh 2 wherein r1 and R 2_ Bhich cay faE 

■ or different. each represent* a hydiogs:j ac== ^ 

« »«i 5 bc- cr branched-chain alfcyl gr0L , ? (c=ncaiaiRg 
fr=a .1 Co 6 carbon atoms, and which nay be 
-.-.substituted or substituted by straight- or 
brar.ched-cbain alto.ycarbor.yX of 2 co 5 carbon atoms) 
. e,clo.lk 7 l group containing free: 3 Co 6 carbon atoms, 
fer=y.l group, straight- or branched-chain alkacoyl 
Srcup (which concain from 2 Co 7 carbon atoms or 
"gather form a 5 or 6 cohered cyclic i=ide with che 
nitrogen aeon co which chey are acracbed and 
themselves may be unsubscieuced „ subselcutad by 
or more halogen arena) or cycloalkylcarbonyl grouo 
(which concain from 4 co 7 carbon atoms) or scraighc- 
or branched-chain altoxycarbonyl groups (which concain 
free 2 to 7 carbon atoms and che=aelvea are 
-substituted or substituted by one or more balosen 
«==a), or Z represents a straight- or branched-chain 
aliylaulphenylanino group concaining from 1 co 4 
carhen atoms, a acraighc- or branched-chain 
aUcxycechyleneanino group concaining from 2 Co 5 
«rbcn atoms which may be unauba ricuced or aubacicuced 
on methylene by a straight- or branched-chain altyl 
group concaining from 1 to 4 carbon acoma. or 

represents a halo*** f « a 

nalogen. i.e. fluorine, chlorine, bromine 

or icdine. aeon a tfrai^p. t_ 

* 3 s, - rai Shc- .or branched-chain alkyl 

group containing frca 1 Co A C i- e - »r — 

«■« <♦ ca^cn accrss, the carboxy 
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group, or a straight- or branched-chain alkylchio, 
alkylsulphinyl or alkylsulphcnyl group containing f ro 
1 to 6 carbon acorns which may be ^substituted or 
substituted by one or more halogen atoms,, or 
represents a scraighc- or branched-chain 
Crialkylsiiylmethyl group containing from 1 Co 6 
carbon acorns in each alkyl grcu?" which may be che same 
or different a trialkylsilyl group concaining from 
1 Co 6 carbon aCocs in each alkyl group which may be 
Che same or different or che cyano or nicro groun 
R represer.es a halogen, i.e. fluorine, chlorine, 
bromine or iodine atom, a straight- or branched-chain 
alkyl or alkoxy group containing from 1 to 4 carbon 
atoms which may be unsubsticuted or substituted by one 
or more halogen atoms, (e.g. a trif luoromethyl or 
trifluorcmechoxy group) . a scraighc- or branched-chain 
alkylchio or alkylsulphinyl group containing from 1 to 
4 carbon atoms which is substituted by one or more 
halogen atoms (e.g. a crif luorcmechylehio or 
Crifluoromechylsulphinyl group), the nicro or cyano 
group or a straight- or branched-chain alkylsulphonyl 
group containing from 1 to 4 carbon atoms which may be 
unsubscituted or -substituted by one or more halogen 
atoms (e.g. che Crif luoromethylsulphonyl group), and 

represents a halogen, i.e. fluorine, chlorine, 
bromine cz iodina, atom, « cyano or niero group or a 
straight- or branched-chain alkyl group containing 
free: 1 to 4 carbon atoms which may be unsubs ti tu t ed or" 
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Sui « Itu =« by «= or note halogen atc=s. or , 
. =7=loalxyl gro U? containing free 3 Co 6 carbon atons 
and n tepr ese nts an inCegsr from x Co 5 ^^.^ 
and. wheo 2 represents a carboxy group, salts thersaf 
«=a Pesticidally-accepcable bases provided that V 
V arc 2 do „oc sinultaneously represent three grouos 
«* sane genus se leered fro. the genera CO oitro. 
cyano. «a) halogen and ( iv ) unsubsticuted 

■Ikyl, have valuab'" «,-;,•„,•„ . 

u«— acwvir/ against arthrocod, p'anc 

ne=ac,de and hel=i.,th pases, C ore parrioulariy by 
pastier, of Che ccr.?ound(s) of general for=ula I fcv 
the arthropods. When n represents an integer frc=2 

£ o 5 inclusive srr-c = 

' ace " s a=d S«ups represented by R. 

■"ay.be the same or different. 

By the term 'salts with pestioidally acceocsMe 
bases' is neant salts the nations of which are known 
a=d accepted in the art for the formation of salts of 
pesticically active acids for agricultural o- 
horticultural use. „,„ InCeaded f „ ^ 
vertebrates to combat infection or Infestation by 
arthropods or berths, the salts with bases used 
vxll be non-toxic. By the tert, 'non-toxic' I, Bun: 
aalts w ich bases the cations of which are innocuous to 
<ne vertebrates at the doses adainiscered and which do 
«™ "i«ate the beneficial effects produced by the 



anion. 



ffeferably, the sales are (J^er -soluble . 
Suicable sales with bases include alkali cecal 
(e.g. sodium and potassium), alkaline earth metal 
(e.g. calcium and magnesium), ammonium and amine 
(e.g. diethanolamine, tr iethanolamine , ocrylamine, 
morpholine and diocty Imethy lamine) sales. It is co 
be understood chac where reference is cade in Che ■ 
present specif icacion Co Che compounds of general 
formula I such reference is intended co include also 
the salts with pesticidally acceptable bases of 
cocpounds of general formula I where appropriate. 

Preferred compounds of general formula I are those 
with phenyl substitution which is 2, A, 6-trichloro, 
2,3,5, 6-tetrachloro, 2-chloro-A- tr if luorcmechyl , 
2, 3, 5, 6-tetraf luor o-A-trif luorome thyl, 
2, 6-dichloro-A-trif luorcmethylthio, 
2-chloro-3, 5,6-trif luor o-A-trif luorome thyl, 
2 , 6-dichloro-3 t 5-dif luor o-A-tr if luor omeehyl , 
2, 6-dichlorc-A-ni tro, 2 f 6-dichlcr o-A-cr if luor erne thy 1- 
sulphinyl, 2 , 6-cichloro-A-cnethanesulphonyl and 
2, 6-dichloro-A-tr if luoromethanesulphonyl . 

Compounds of general formula I wherein (R )n 
represents 2 , 6-dichlor o-A-cr if lucromethyl or 
2, 6-dichloro-A-trif luoromethoxy subscitucion of the 
phenyl group are especially preferred* 
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Pref erred compounds are chose where 

(a) Y-and each represent a cyano group and 

Z represents Che hydrogen atom, che amino group 
1 2 

- -NR xl* or an alky lsulphenylamino group, an 
5 alkoxymethyleneanino group which may be 

unsubscicuced or substituted cn methylene by an 
alkyl group, a halogen atom, an alkyl group, the 
carboxy group, an alkylthio, alkylsulphinyl or 
alkylsulphonyl group which is optionally halogen 
10 substituted, a trialkylsilylmethyl group, a 

tr ialky Isilyl group or the nicro group; 

(b) Y represents an alkylsulphonyl group which is 
optionally halogen substituted, a 
cycloalkylsulphonyl group or an alkenylsulphony 1 

15 * group, Z represents the hydrogen atom, the amino 

group -NR*R^ or an alky Isulphenylamino group, 
an alkoxynethyleneamino group which is 
unsubsci tuted or substituted on methylene by an 
alkyl group, a halogen atom, an alkyl group, the 

20 carboxy group, an alkylthio, alkylsulphinyl or 

alkylsulphonyl group which is optionally halogen 
substituted, a tr ialky Isilylne thyl group, a 
trialkylsilyl group or Che cyano or nitro group 



25 



and R^ represents a halogen atom or the cyano 
or nitro group; 



(c) RWepresenCs che nicro grou^Y represents che 
cyano or nicro group, a carbamoyl group or an 
' alkoxycarbenyl group and 

Z represents che hydrogen acc=, a halogen acoa, 
an alkyl group, che carboxy group, an alkylchio, 
alkyU'Jlphinyl cr alky isulphonyl group which is 
opcionally halogen substituted, 
a cri«lkylsilyl=echyl group, a Crialkylsilyl 
group or che nicro group; 
(d) rtfp-esencs a halogen acorn, Y represencs che 

cyano or nicro grcup, a carbamoyl, group or an 
alkoxycarbonyl group and 

Z represencs che hydrogen aeca, che a=ino group 
i 2 

-NR R or an alkylsulpheny laaino group, an • 
a.lko.xy=echylenea=ina group which is unsubscicuced 
or subscicuced on sechylene by an alkyl group, a 
halog«n acoa, an alkyl group, che carboxy group, 
an alkylchio, alkylsulphinyl or alkylsulphony 1 
group which is opcionally halogen subscicuced, a 
Crialkylsilylaechyl group, a Crialkylsilyl group 
or Che nicro group; and 
(e) R A rip-esenc an alkyl group which is 

unsub*cicuced or subscicuced by one or more - ^' 
halogtn aeons or a cycloalkyl group, Y represents 
a halogen acoa, che cyano or nicro group, a group 
RSC^. RSO or RS, che chiocyanaco group, a 
sulph«coyl group, a carbaaoyl group, an 



ai^ycarbonyl group, an alk^yl .group cr an 
alkyl group, which is unsubstituted or s-Szszit-zzd 
by one or more halogen acccs, 

•Z represents che hydrogen accm, the amino grouo 
12 

-NR R cr an aikylsulphenylamino group, an 
alkoxym-chyleneaoino group which is unsubscicuted 
or subscituted on methylene by an alkyl group. a 
halogen aeon, an alkyl group, the carboxy group, ' 
an alkylthio, alkylsulpbinyl or alkylsuiphony 1 
group which is optionally halogen substituted, a 
trialkylsilylmethyl group, a trialkylsiiyl group 
cr Che cyano or nicro group. 

2: will be appreciaced that the groups listed 
above are as hereinbefore defined earlier in the 
specification. 

Compounds of general formula I wherein R A 
represents a tr if luoromechyl or mechyl group are also 
preferred. 



Conoccnds of general formula I which are or 
particular Incerssc againsc archropods are: 
»1 5-Aizinc-j ,4-dicyano-l- (2 , 4, 6- 
cr ichlorophenyl) pyrasols 
5 2 5-Azicc-l-(2, 6-dichloro-4-cr if luorcsechyl- 

pheny 1) -3 , 4-dicyanopyrazole 

3 5-A=i2C-3,4-dicyano-l-(2,3,5,6-Cecrachloro- 

phenyl) pyr22ole 

4 5-Asinc-4-cyano-l-(2. 6-dichloro-4-Czif luoro- 
10 EechylphenyD-j-cnechylpyrazole 

5 5-AEi=c-A-cyano-l-(2,5-dichloro-4-crif luoro- 
cechylpher.yl) -3-trif lucrccechy ipyrazols 

6 5-Ari=o-3-chloro-4-cyano-l-(2 , 6-dichloro-4~ 
Cr if lircrccechy Iphenyl) pyrazole 

15 7 5-Acinc-3-broco-4-cyano-l-(2, 6-dichloro-4- 

tr if lucrocechy Iphenyl) pyrazole 

8 5-Ar:ino-3-icdo-4-cyano-l-(2 f 6-dichloro-4- 
crif lucrocechylpheny 1) pyrazole 

9 4-Cyano-l-(2 , 6-dichloco-4-cri f luorocachy 1- 
20 phenyl)-3-aeChyl-5-€Chanesul?henylanino- 

pyrazole 

10 4-Cyano-l-(2 , 6-dichloro-4-cr if luorcnechyl- 
phenyl)-3-cechyl-5-mechoxyoechyleneanino- 
pyrazole 

25 
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11 4-Cyano-l-(2.6-dicbloro-A-crifl.jeroDechyl- 

phenyl)-3-=echyl-5-propoxyaechyl er .ea=:no- 
pyrazole 

12 5-Aceeanido-l-(2.6^ichloro-A-erifluoco- 
nechylphenyl)-3,4-dicyancpyraz2l2 

5-Dichloroacaca=ido-l-(2,6-dichloro-4^ 
_crifluorccechylphe a yl)-3.4-dicyanopyra 2 ole 

14 5-Cyclopropylcarbonanido-l-(2,6-dichlcro-4- 
CrI£luoroaechylpheayl)-3.4-<iicy«nopyrMoIa 

15 3-?tne*Msido-l-(2,6-dichloro-4.eri£luoro- 
aeChylpher.yl)-3,4-dicyanopyraz=l- 

16 5-Propiona=ido-l-(2 f 6-dichloro-4-crifluoro- 
mechylphenyl)-3,4-dicyanopyra2ol- 

17 5-A=ino-l-C2-chloro-4-cr'ifluorocsChyl?henyl) 
3, 4-dicyanopyrazole 

5-A=£no-3. 4-dicyano-l-(2 .3, 5. 6-catraf luoro- 

4- Crifluoromechylphenyl)pyrazole 

5- A=iso-4-cyaco-l-(2,6-dichloro-4-crifluoro- 
cechvlphenyl)-3-penCafluoroethylpyrazols 
5-Aciao-3-chlorodifluorocechyl-l- 

(2,6-dichloro-4-crifluoronechylphenyl)-4- 
cyanopyrazole 

21 5-Aaino-l-C2,6-dichloro-4-Criflucroaechyl- 
phenyl) -4-cyano-3-difluorooecfaylpyrazolfi 

22 5-Anino-l-C2 > 6-dichloro-4-criflucroneChyl= 

phenyl)-4-me:hanesulphonyl-3-Crifiuoro- 
-sechylpyrazole 



18 



19 



20 
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. 23 5-A=ir.o-4-carbamoyl-l-(2,6-dichloro-4- 

crifli:oracechylphe=yl)-3-CriflL'orocBChyl- 
pyrazsle 

24 5-A=ino-i-(2,6-dichlpro-4-crifluoromechyl- 

5 phenyl)-4-aeshoxycsrbonyl-3-Crifluoronechyl- ' 

pyrazcle 

25 5-Ac=Canido-4-cyaco-l-(2,6-dichloro-4- 

crifl'Jorocechylphe n yl)-3-crifluoro=echyl- 
pyrarole 

26 l-(2, 6-Dichlcro-4-_crifluorc=echylphenyl)- 

3.4-cicyano-5-(2,2 : -ciaechylpropionaaido)- 
pyrazole 

.27 4-Cyano-l-(2.6-dichloro-4-crifluoxonethyl- 
• phenyl) -5 -echoxynejcbyleneacino- 
^ 3-trif luorcaechylpyrazole 

28 4-Cyano-l-(2, 5-dichlcro-4-crif luoroaechyl- 

phenyl)-5-diaschyla=ino-3-CriflucrcaeChyl- 
pyra2ole 

29 -4-Cyano-l-(2 f 6-dichloro-4-Crif luoroeenhyl- 
phenyl)-5-echoxycarbonyLaechylaaino- 

3- trifluoroaechylpyrazole 

30 4-Cyano-5-aecbylaaico-l- (2 , 6-dichloro- 

4- crifluoroaechylphesyl)-3-trifluoroaecbyl- 
pyrazcle 

25 _ 31 ^rC7ano-l-(2,6-dicblcrs-4-criilL'crcaeri3yl- 

phenyl)-5-(2,2-diaecbylpropionaaido)- 
3-crif luorocecbylpyrazole 
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32 5-Acizo-4-brono-l-#. 6-dichIoro-A: 

crif2aoroEechylphenyl)-3-crifluorc=echyI- 
Fyrazolc 

33 5-3r= =3 -4-cyano-l-(2 f 6-dichloro-4- 

?-«laocoEechylphenyl)-3-crifluorcaechyl- 
pyrazcla 

34 5-A=£2o-4-cyano-l-(2,6-dichloro-4. 

•cfirIJ-cromecHylphenyD-3-fluorocechyl- 
pyrazole 

35 5-A=ino-l.(2,6-dichloro-4-Criflucrocachyl- 

pfce=yl)-4-nicro-3-CrifIuorccechyl?yrazol8 

36 5-A=i=o-4- C yano-l-(2.6-dichioro-4- 

crifl'jorcsechoxyphenyl)-3-CriflucrocschyI- 
pyrazole 

3 7 ^-Cyano-l-(2,6-dichloro-4-crifluor.OQe>hyl- 
phesyl) -5 -bis (echoxycarbony 1) amino- 
3-Crifluoroeechylpyrazole 

38 *-Cyano-l-C2 f 6-dIchloro-4-irifluoronechyl- 
pheayl) -5-b is (cyclopropanecacbonyl) aniso- 
3-trifi'jorocechylpyrazble 

39 A-Cyaao-l.(2,6.dichloro-4-cr£fluorocechyl- 
pbenyl)-5-cyclopropanecarbonanido- 
3-Criflucrooechylpyra2ole 

5-A=iao-4-chloro-l-(2.6-dicfaloro-4- 

eriflBoromechylphenyl)-3-ctIfluoroBechyl- 
pyrazola 
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41^-Cysno-l-C2,6-dichIoro^criflucrc=arh 7 l. 

phenyl) -5 - echoxy car bony lacino- 
3-Crif luorocechy Ipyrazcle 
A2 A-Cyano-L-(2 r 6-dichXoro-A-criflL=r==-chyl- 

pbenyl)-3-C7ifluorc=schylpyraz£)i- 
A3 A-Cyano-l-(2 , 6-dichloro-A-Crifluorc=achyl- 

phenyl)-5-iodo-3-Czifluoronechyl?yrazcls 
AA 4-Cyano-l-C2,6-dichloro-A-criflL-=ro=:eChyl- 
phenyl)-5-=cChyl-3-crifluoroaethylpyra;ole 
A5 5-A2ino-l-(2 f 6-dichloro-A-trifluocccechyl- 
phenyl)-4-(N,N-di=echylsulphacoyl)- 
3-crif luorccechylpyrazole 
45 5-Acino-A-cyano-3=cyclopropyl- 

l-(2, 6-dichloro-A-Crifluoromethyl- 
pheny.Dpyrazole 

A7 5-Aaino-A-cyano-l-(2,6-dichloro- 

A-trifluorcaechylpher.yl)-3-hepcafiuorc?ropyl- 
pyrazole 

AS 5-A=ino-3,A-dicyano-l-(2.6-dichlcco- 
A-crifluoroaechylchiophenyl)pyra=3ls 
49 5-Anino^l-(2-cfaloro-3 , 5 . 6-erIf luero- 

A-crifluorc a eChylphesyl)-3,A-dIcyancpyr 3 2ole, 
5-Aaino-l-(2 , 6-dichloro-3, 5-dif luoro- 
4-Crif luorone chy lpheny 1) -3 , A-dicyanopyraz'sie , 

51 5-Aaino-l-(2.6-dichloro-4-crifluor.oc e cfaoxy«= 
phenyl) -3, 4-dicyanopyrazo le , 

52 5-A=ino-A-cyano-3-erh7l-l-a.6-dl=hloTO= 
A-Crifluorc=eChylphenyl)pyrazole 
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Phenyl] i • Cilfluc —^hyl- 
CrlflBOrcoe tt7lphe a >i;l4.^— : 

2 7:°; 3 -" io ""-«=«, yl .,. eyano . 1 . 

u, o-cicalcfo-A-t— * pi 

n,e, U-3- trIfluor0ffie£hyl . 

p h e, 7l ,-3. a . echoxyechyiidea _ ino ^^- 

3 - ffl e?hyX=yrajole 
•«-Cy a n=-i. C2 , 6 . d . c!] 

P*«ylJ.,-=e-hyl 5 

5 -*«="«-I.«, Wicl , Jto . 
»«hylphe-yT) L ' '-^Wo- 

pae -y«-«-««h« esu:phooyl . 

2J Crifltio "=«-Vl?yr a zol s 
63 5-Acecani<io-I-f 2 s J( l, 



20 61 



62 



71 



72 



73 



64 #talBo-l-(2.6^ichloro^-fttoph^yl). 

3 , ^-dicyanopyrazole 

65 l-(2.6-D£chloro-A-crifi„ ( , . 

cririuc '==scnylphe.':yl)- 

3,4-dicyano-5-echylacir.opy ra zole 

66 1- (2. 6-Dichloro-4-eriM. ,«,.-- „u » L 

• H cri .* iu °ccsecfaylpher.yl)- 

3,4-dicyano-5-echyi a= i n0 p yra2ole 

67 ^-Cjano-l-CZ^-HUchioro-A-crifluorcsechyl- 

pfcenyl).5-(N. = echyl-N-e C hoxycarbonyla Ei no). 
3-Criflucrocechylpyrazole 

63 *- C r«°-W2.^ichloro-4-c :i fI uorc=echyl _ 

3-crifXuor5oechyXpyra2ols 

69 *-Cr«o-l-(2.6H»chloro^. e - lfluorOB , ehyl . . 
P^l)-5-(H.p: 5pionyl . !( . Eti:eth7lac!c?l5E . M) 

3- Crifluoromechylpy ra2ole 

l-C2,6-Dichlorc.4- C riflaoroce C hyl ? heayl). * 

4- ni C ro-3-crifluoro C echyl-5-cr; C echyl- 
acecylaciaopyrazole 

1- (2 , 6-Dichloro-A-cri f luorec.ch7lph.B7l) - 

5- echoxycarbonyla C ino-4-ni Cr o-3- C riflucrc,echyl 
P7razole 

3.Chloro.l-(2,6.dichloro-4- Cr i fluoro . . 

=e C hylphenyl).A.cyano.5. C ri = e=hylac e! :yl- 
aaiscpyra2ole 

3-Chloro-l-(2,6-dichloro-A. Crif i uoro . 

oe ^ylph e nyl)-4-cyano-5-bi S Cechoxy- 
carbcnyl) asioopyrazola 
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74 3-Chlorc-l-(2,6-dichloro-4-criflucr3- 
Ee thy Ip her.y 1) -4-cy ar.c- 5 -echcxy car bcnyl- 
aci nopyrazsle 

75 ^-Cyana-5-diacscylacino-l-(2,6-d:chlcro- 

A-crifluorc=echylphenyl)-3-Criflucro- 
Eechylpyrazole 

76 5-(xV-Ac2cyl-N-echoxycarbonyIasino)- 

4- cyano-l-(2,6-dichIoro-4-crifluor==£rhyl 
phenyl) -3-cr if lucrocechylpyrazole 

77 1-C2, 6-DichIoro-4-crifluorc=echylsh£r-yl) - 

5- bis(echcxycarbcnyl)aaino-3,4-dicysnc- 
pyrazol* 

l-(2,6-Dichloro-4-crifluorocschylphe=yl)- 
5-bisCe£hoxycarbcr.yl)anino-4-aeChane- 
sul?honyl-3-Crifl.jorccechylpyrazol- 
l-(2,6-Dichloro-4-trifluorocechylpher.yl)- 

5-fi£boxycarbonyl a =inc-4-meChanesulphonyl- 
3-Crifluorc=eChylpyrazole 

l-(2 , 6-Dicaioro-4-crif luorocechylphenyl) - 
3,4-dicyano-5-echcxycarboRylaj=inopyraz3le 

81 5-Ax=ino-l-(2.6-dichloro-4-CrifluoVc=:enhyl- 
phenyl) -4-Iodo-3-Crif luoromechylpyrazcle 

82 5-Aznino-l-(2,6-dichloro-4-Crifluorc=schyl- 
phenyl) -4-1 odo-3-xetbylpyrazole 
5-Aaino-l-(2,6-dichlcro-4-trifluorc=ecbyl- 
phenyl) -3-icecbyl-A-nicropyrazole 
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^-Aceca=ido-l-(2.6-dichloro-4-crifluoro- 

nechylphea7l)-A-nicro-3-criflucroaechyl- 
pyrazole 

^ 85 l-(2.6-DIchloro-4-crifluorcroechyIphenyl)- 

4-nirro-3-cri£lubrccechylpyrazole 
85 1-C2.6-Dichloro-A-Crffluoraoechylphehyl)- 
3-ee£byl-4-aechanesulpbonylpyrazale 

87 ^-Cya=o-l-(2,6.dichloro-4. C riflucrcoechyTr~" 
phenyl) -3-fluoropyrazol- 

88 l-C2,5-Dichloro-4-crifluoronechyl ? henyl)- 

4- a .:hanesel ? honyl-3-Crifluoroc S chylpyra2ole 

5- Chloro-l.(2,6-<I£chloro-4-crifluoro- 

cechyl?her.yl)-A-cyano-3-Crifluorc=echyl- 
pyrasole 

■5-Anino-l-C2, 6-dicbloro-4-crif luorocechyi- 
pher.yl)-4-(N-enhylsulphanoyl)- * 
3-trifluorcneChylpyrazole 

5-A=iao-l-(2,6-dichloro-4.Crifluorcoechyl- 
phesyl) -4- (N-methylsulpha=oyl) - 

3-nrifluorcaechylpyrazole 

l-(2,6-Dichloro-4-Crifluorcn e chylphenyl)- 

4- cyano-3-nitropyrazole 

W2. e-Dichloro-A-erifluorciaeciiylpheny^- 
S.A-dlcyano-S-nltropyrazpie 

5- Amiao-l-(2 , 6-dichloro-A-crif luoronechyl- 
phenyl)-A-cyano-3-fluoropyrazole 
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55 5-Aain o -3-chlor-l-(2.6.d icMor0 . 

4-Crifl U or 0 c«h oxy ph„ yl j. 4 . cyanop7ra , ols 

*- C y«''-l-C2.6-dicr.loro-A-crifl u orc = e=hyl- 

"lyXpyrazcXe 
98 5-e«r.c-a U cyldia e ebyX S iXyl-4. eyano . 

l-(2.S-dichloro-4-Cri£l U oro 0 « hyl?he=yX) . . 
3-trifluorci,echylpy xazo i e 

SS 4 - C ^"°-l-(2.6-di= !l loro- 4 - Ctm u=r S= echyl. 

P hea n)-5- = echy-Uhio-3-trifZuot 0 aechyl- - 
pyrazole 

100 ^yano-l.C2 l 6-dichloro.A. Crifluorocechyl . . 

pbe ny l)-3-crifluorocech y l-5- C rifluoro- 
mechylthiopyrazole 

101 5-Carboxy.4-cyano-l.C2. 6-dichldro- 

4- C rifl UO rc= eC hylphenyl).3- C rifl U oro- 
mechylpyrazole 

"2 W2.6-D i= iUoro-4-crm U oroce«,yXphe 0 yX)- 
4- n i C ro-3-crifXuoro n =chyl-5- Crlneciyl . 
silylpyrazole 

103 »-^=o-l-(2,6-d ic!ll o ro .4- erIfXuorccscSyl . 
p(.«nyl)-3-crinuorc 0a chyl.3. CT i oeCbyl . 
silyloechylpyrazoXe 



* /,£ -Cyano-1- (2 , 6-dichioro-^^rif luorc=echyl 
phenyl) -5-Eschcxycarbonyls-r.ino- 

3- crif luorczschy Ipyrazols 

; o5 l-(2 . 6-Dichlcro-A-crif lucrccschy Lpheny 1) - 

A , 5-dicyana-3-cr if lucrocechylpyrazcl- 
j 06 5-Acico-3-cysno-I-(2 , 6-dichloro- 

4- crif luorc=»nhylphenyL)-A-Eschaae- 
sulphcnylpyrazole 

107 4-Acacyl-l-(2, 6-dichloro-A-crif luoro- 
"mecfaylphenyl) -3-crif luorcrechylpyrazole 

10S 5-Az:inc-l-(2 , 6-d ichlor o-A-crif lucrcsechyl 
phenyl) -A-cechylsulph'iny 1-3-crif lucro- 
mechylp'yrazcle 

109 5-Asino-l-(2 , 6-dichioro-4-Crif luorooechyl 
ph eny 1) - A-echy Is ulphiny 1-3-crif luor.o- 
cechylpyra2cle 

110 5-Anino-l-(2,6-dichloro-4-czifLuoroceehyl- 
phenyl) -A-echy Is ulphinyl-3-Eechylpyrazole 

111 5-A=iso-A-cyano-l-(2, 6-dichloro- 

• A-Crif luorczechylsulphinylphenyl)- 
3-trifluororeChylpyrazoIe 

112 4-Cya2o-l- (2, 6-dichloro-A-Crifluorooechyl- 
phenyl)-5-ceChylsulphinyl-3-Crif luoro- 
methylpyrazole 1 J 

113 5-Acino-l-(2 . 6-dichloro-A-cr if luoromechyl- 
pheny 1) -A-echy Isulpbony 1-3-czif luoro- 
oechylpyrazsl-e 



W -V > 

114 5 - A=i:i0 ^-C2.6-<:icMro^-cr;-- 1 ..^ c - etS 7 

* * w^c^echyl- 

ph=, yl )-«. echylsaI . hocyl ... =s:hyip ^ a ^ 

1" 5 - Aci no-I. (2 .6-d i chlor 0 -4-crifl,= r==echyl . 
Pn«yl).3. = echyl- 4 . propanesu , ?fccr:yl . 
pyrazole 

U6 '"3-*rtao-l.(2.6^fie!iloro.4.erifl U3 ra=. e i vl . 
PheaJ,1) - 4 - c -i=«0"=ech a n« ul =h= =y l- ' 
3-cechylpyrazole 

H7 ^^no-l.(2.6-dXehlo t e-4.c.-if laoroc « hyl . 

Pb«Hy»-4-«ch7lchio-3. Ba eh 7 lpyT« ol . 
118 5 -^==-l-(2.6-di=hIor 0 -4-trx£l,= rc=achyl . 

Ph«yl)-3- a «hyl-4- cechyl . h - io?yr .. o , e . 

H9 5 -^ino-l-(2,S.dichloro-4.c r i I -i. Jcrc=s£hyl . 

P fce =yl)-4- n -propylchi 0 -3. C echylpyi a j 0 l a 
120 _ 3-^i„o-i-a, 6-di=hloro-4-trifl u =„ = echyl- 

P h «yl3-4-«hylthio-3-ctifI U0r c= e thyl- 
Pyrazole 

121 5-A=ino-l-(2,6.dxchloro-4.:rifl UC rc=eVhyl- 

P h «=7l)-A-me C h7lchIo-3-crifl U ero«ch 7 l. 
Pyrazole ... 

122 5-^0-1.(2 .6-dichlord.4. e ri£l«oro B .rt 7 l. 
Pyrazole 

123 5-A=ino-l-C2,6-dichloro-4-trifl UO r»= e ch y l- 
Ph«yl)-3-=echyl-4- tMocyacaeopyiai3la 
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124^-Aci3o-4-c7«no-l-(2.6-<lSloro-4-B'echaae- 

«ulphcnylpher.yl)-3-crifluoroBechyl- 
pyrazoie 

125 5-A a ino-l.(2,6-dichloro-4-crifl U orc C e C hyl- 

■.PhMyl) T 3-aech 7 l-4-crIchlorocech"ylchio- 
pyrazole 

126 *-Cyano-l-(2,5-dicbloro-4-crifluoro- 
cechanesulphonylphenyl)-5-nicro- 

3- Crifluorocechylpyrazole 

127 l-(2 i 6-DIchloro-A-crIfluorooechylpheayl)- 

4- cifluor=cechyl-3-crifluoroc SC hyl- 
pyrazcle 

12S 5-Asi 2 o-l-C2,6-<iichloro.4-crifluorc=schyl. 

phenyl)-4-mechyl-3-Crifluoroaechyl- 
pyrazcle 

The nunbers 1 co 128 are aligned Co the above 
c==pound S for icencif icatrion and refereo.ee hereinafter. 

"?ecialiy preferred compounds of general formula I 
are nucbered:- 

2; 22; 37; 53; 71; 106 an d US. 
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Ac=o^ to . £eacure of Che prMeac i=veatten> 
Cere „ prided , Ee;hod ^ 

"cbeopod. pl an c ne=accde oc h4l= . nch pM£s ^ a ^ 
vn.ch = ocprises the Creac=Mc cf che loc ^ (e g _ 
application .r l4:illst:s[ioc , 
a=ou=c of a oocpound of general for=ula , c . , 
P " CiCidaUy . «l'c_che. : eof. wherein cie 

Va "° US SyEb ° 15 «" » *«.I«b.£or. defined. Toe 
' c= =?0U nda of general for=uU r cay _ ^ p , M ^ 

u«d in che fields of vecerinary aedioine and 
UV " ZOCk """""^ « d *« Che eaincenance of pub , . e 
healch againac archcopoda oc bel=incha which are 
Parasicio incecnal ly oc eternally upon vercebratea 

Parcicularly wars-blooded ve--.b- = r.. r 

oae - ve --«'aces. foe exanole can 

" d anl " ls - -•• sheep, , Mt ,; 

eqU£0eS - SWlne ' P0U1 «^- <"!». «ca and fiahea. foe 
exanple Aoarina. inciting clots (e.g. r*od=s son 
l5£ ^H£ a P p. e . s . loochn^ioro^ A-lvon-^ 
•PP.. Evalgg a .pp., M, lale . Bh) .,„. sop _ g g 

^^^l-^n^^ toohvaalia 

D ernaoencor app., Ornlehodor.., sgp f ' n .. tJ 

■ : —^PP. le.g. Orm Chorionic 

coubacal and nicea f e r n.. 3 ,,-.. ' ~~ 

— —— - t°-S- Paaalinia app., DeTaahy „ us 

£iiiinae. Sarcoocea app. e.g. Sacooocea aoabi^ 
- ° r °° g - SPP - asclooces-app., o e=odex seo . 
SHCrcnbicnla .pp..,, Dioceca ( e . g . ^ 3 „_ 
AS2Eii£lea app., Musca app., Evcodecna app., 
Caaceroohil.r, app., •Sisulioa s?p., ; 
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2£=iS^a (e.g. Triaco^aspp.;,. (e _ g> 
DlEiilnia spp.. Linoena^ s?? . ) ; Sio^oCera (e.g. 

~ DicCYcseera (e.g. Periolan eca 

spp., Blacslla sec.)- y v - onnAr , 

5 *-F-;. rfy-..encccera (e.g. Konccoriu-r 

2h^onis ): for e*anple againsc Infections of che 
gascro-iocescinal Crac; caused by parasicic nematode 
uorsa, for example CS2 bers of che fanily 
T richosrronevTfd^ , Ni 00OSCrORgv7 „ g h^,.^ 
IriChfne11 ^ »i»ll5, Kaeconchus concords . 
Tfe .tehos e re« g vT. I2 colubriforais , Kenacodi.J baccus, 
1 »rcL.c.„c.a, Trichcscronrvt,., axei # 

^ a0Deria S ?P- and Kvaer.ole ais nana- in ^. 

nana , m c.ne protection 

of scored products, for exaople cereals, including 
grain and flour, groundnuts. ani=al f esdsCu££s> 
and household goods, e.g. carpers and textiles, " 

By a.„hrc?ods. core especially beetles, 
including weevils, ccths and mites, for .exanole 
^=££i* spp. (flour C oths). Anthrenus stp. (carDe , 
beetles). Triboliun spp. (£lo « sleeBhn|| , 
*PP. (grain weevils) and Acarus spp. (BleM)> Jn che 
control of cockroaches, ants and similar arthropod 
P«ts in infested decestic and industrial presses and 
m Che control of .osquito larvae in waterways, wells 
reservoirs or other running or standing water; in 
agriculture, against adults, larvae and eggs of 
Lepidoptera (butterflies and aothi) . e.g. Heliothis 
■PP. such „ Heliothis viresens (tobacco budworf) „ 



I this arnigera and Kelic 
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£ 2£3, Scccootera spp. 
such as S.cxenota . S. li ctcrali s (Egyptian cotton 
wor=), S.eridania (southern ar~y wor:) , gggesrra 
configuraca (bercha ar=y wor=) ; Earias spp. e.g. 
E.insulana (Egyptian bcliwcrr), Pectinoshcra sao.'e.;, 
Pectinoshcra gossvoiella (pink bollwccss) , Ostrinia 
spp. such as O.nubilalis (European ccrncorer), 
Triehcslusia ni (cabbage looper) , Pieris spp.. (cabbage 
wor=s), Lashvsna spp. (ar=y worms), Agree is and 
Aaashes spp. (cutworms) , Wiseznz spp. (pcrina moth), 
Chilo soo. (rice seen 'borer) , Trvgorvia sap, and 
Diacraea spp. (sugar cane borers and rice borers), 
Soarzar.ochis pilleriana (grape berry moth), Cvcia 
pcaonella (codling moth), Archies spp. (fruit cree 
tortrix moths) , Plucella xv lose el la (diamond back 
moch); against adults and larvae of Coleoptera 
(beetles) e.g. Hvpothenemus hampei (coffee berry 
borer), Evlesinus spp. (bark beetles). Anthonomus 
grsndis (cotton boll weevil), Acalvmma spp. (cucumber 
beetles), Lema spp.. Psvlliocas spp., Leocinotarsa 
decealineata (Colorado potaco beetle), Diabrocica spp. 
(corn rootworns), Conocaohalum spp. (false wire 
worms), Agriotes spp. (wirewor=s) , Deraoleoida and 
Keteronvchus spp. (white grubs). Phaedon cochleariae 
25 (mustard beetle), Lissorhootrus oryzoohilus (rice 
water weevil). Meligeehes spp. (pollen beetles). 
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Ceuebrhvnchus spp., Rhvnchoohorus and Ccsmocclices 
s?p. (root weevils); against Hemiptera e.g. ?svll a ' 
spp.'. Berisia spp., Aphis spp., Mv:, s spp., Meeoura 
viciae. Phylloxera spp., AdeUes spp., Phorcccn humulj 
(hop dazison aphid) , Aer.eolamia spp. , Neohccecrix spp. 
(rice leaf hoppers), Emscasca spp., Nilasarvata spp., 
Perkinsiella spp., Pyrilla spp., Aonidiella spp. -<red - 
scales), Coccus spp., Psuedococcus s?p ., Kelooeltis ' 
spp. (mosquito bugs), Lvgus spp., Dysdercus szv. 
°£1££I^ spp., Nezara spp.; Hysaaopcera e.g. 
Athalia spp. and Ceohus spp. (saw flies), Acta spp. • 
(leaf coring ants); Dipcera e.g. Kvl e=yla s?p . (rcoc 
flies). Atherigona spp. and Chloroos spp. (shoot - = " 
flies). Phytozvza spp. Ueaf miners) . Ceratitis spp. 
(fr-uit flies); rnysancpcera such as Tnrirs tabaci : 
Orthoptera such as Locusta and -Scfalscocerca spp. 
(locusts) and crickets e.g. Grrllus spp, and Acheta 
s?p.; Collenbola e.g. Smir.thurus s?? . aad Qnvchiurus 
spp. (springtails), Isoptera e.g. Od^ncocerres . spp . • 
(termites), Dermaptera e.g. Forficula spp. (earwigs) 
and also other arthropods of agricultural significance 
such a S . Acari (mites) e.g. Tetranvchus spp.. P anon ychus 
spp. and Bryobia spp. (spider mites). Ericohves S ppl S 
(Sail mites), PolvphaEocarson^ttc spp.; Blaniulus ' spp. 
(millipedes). Scucieerella spp. (syphilids) . Oniscus 
s?p. (woodlice) and Trioos spp. (crustacea); nematodes 
«hich attack plants and trees of importance to 
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agriculture, fo rMS?y< boceiculcur. eicher d£ -.„ ly Q 
by spreading bacce.ial. vi rai , =ycopl£S2a Qr § 
. diseases of Che pLanC5 , ^ J ~ 

Meloidcgvni- sop. (e z ' M <„ • . 

such «, Globcdera sop. (..,; £ . , B « tocillt31i „ . 
^^er, spp. (e.g. h. avenae); Radenholus spp. (e g 
. h smilh lesion ne=aeodes such as h, w l Mrt „. 
'«»• < = Z- £"C»siS); B.lo eB l. <n ... spp . (e g _ 
gracilis) ; Tvlenchulus ... Ce e T 

RocvIerchii l"« SD „ f. - c _ . . . , ' 
= PP. (e.g. R. recurgr=is); Rpcvlenchus 

S ?P- Ce.g. R. robustu s), j-eliccevlene-,... s „. ( , g „ 

^i£ia£-, : H,^!^ spp . (e . g . ka£U ^; 

f^Siies spp. (..,. c. siciUs); Trichodc-rus S ppJ 
<••«■. 2- Brisicivus), dagger -ne=acodes such as 
- ^SHinegs spp. (e. s . x. diversicaud,^ 

_ l -t-tu s), Hoololstaus spp. (e.g. H . 

*• iSHSVl); seen s„d bulb eelwor=s such as 

P itvle-ch u s spp. ( e . s . g. diosaci ) . 

&. invention also provides a method for the 

control ox arthropod or nematode pests of places which 

comprises ehe application to the planes or Co che 
-diu= io uhi cb they grow of an effective accuse of a 
coapound of general for=ula I or a peseicldally 
acceptable salt thereof. ' 



T0compounds of general fo#ia I may be applied 
in solid or liquid composieions to Che soil principally 
Co coocrol Chose nematodes dwelling cherein buc also Co 
Che foliage principally Co conerol chose nemaeodes 
aecacking che aerial pares of che planes (e.g. 
Aphelenehoides spp. and Ditvienchus spp. l isrsd above) . 

The compounds of general formula I are of value in 
concrolling pescs which feed on pares of che plane 
remcee from che poinc of application, e.g. leaf feeding 
inseccs are killed by che subject cocpounds applied co 
rcocs. 

In addition che compounds cay reduce arracks on che 
plane by means of ancifeeding or repellanc effects. 

The compounds of general formula I are of 
particular value in che proceceion of field, forage, - 
plancacicn. glasshouse, orchard and vineyard crops, of 
ornamentals and of plancacicn and forest Crees, for 
example, cereals (such as maize, wheat, rice, 
sorghum), coeeon. cobacco. vegetables and salads (such 
as beans, cole crops, curcurbies, leccuce, eniens, 
comacoes and peppers) . ^field crops (such as potato, 
sugar beet, ground nuts, soyabean, oil seed rape), 
sugar cane, grassland and forage (such as maize, 
sorghum, lucerne), plantations (such as of Cea, 
coffee, cocoa, banana, oil palm, coconut, rubber, 



* c. citrus, kivif- uf . and p 

walnuts). vlseya--»« Awes a ^c 

shr „ • ' Cal lowers ... 

. shrubs under eU ss a „,j , a *' G 

5 trees (both deciduous and * C 

Plantations a .d nurseries. . 

»ey are also valuable in th» 

= «a=iy=id a . sncbiids). . "*yc-id». 

Produce, suci as . Ce " 10n OI ««ed 

— . fre=cacb , 

P -c.. M „. srored aai=al produc£s ^ 
hair, wool and feac'-.-c «_ ' 
C« « as o a " CUral " form 

at-ael-. ,i n a " a beetle 

acaci; a i so stored ce^r e - ■ 

a «d F7 Sh fr °° be = c1 ^ mice 

and fly attack. e . 

coopourd, of geaeral f „ aulj r ^ 
P=rtioul ar value in £he e . 

heZainc'-s „hf,i. arthropods or 

" bici a « Injurious co or «„, • 
v«or S of «,..,„ ln B „ ' " Sp "" " a « «« 

example those be-e'nW„~ 

e-e.noefore mentioned, and core 

£ ^eas, nidges and bitiV, 

Siting, nuisance and myiasis 
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flies. The compounds of general formula I are 
particularly useful in controlling arthropods or 
helminths which are present inside domestic host 
animals or which feed in or on Che skin or suck the 
blood of the animal, for which purpose they cay be 
administered orally, parenterally . percutar.eously or 
topically. 

The compositions hereinafter described for topical 
application to can and animals and in the protection 
of scored products, household goods, property and 
areas of the general environment may, in general, 
alternatively be employed for application to growing 
crops and crop growing loci and as a seed dressing. 

Suitable ceans of applying the conpour.es of 
general formula I include :- 

to persons or anicals infested by or exposed to 
infestation by archropccs or helainchs, by 
parenteral, oral or Copical applicacicn of 
ccmoositions in which che active ingredient 
exhibits an immediate and/or prolonged action over 
a period of time against the arthropod's or 
helminths, for example by incorporation in feed or 
suitable orally-ingestible pharmaceutical 
formulations, edible baits, salt licks, dietary 
supplements, pour-on formulations, sprays, baths, 
dips, showers, jets, dusts, greases, shampoos, 
creamsT wax-smears and livestock self-treatment 
systems; 
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Compactions for oral administration comprise one 
or core of Che compounds of general formula I in 
association wich pharmaceutical^ acceptable carriers 
or coatings and include, for example, tablets, pills, 
capsules, pastes, gels, drenches, medicated feeds, 
dedicated drinking water, medicated dietary 
supplements f slow-release boluses or other 
slow-release devices intended to be retained within 
the gastro-intestinal tract- Any of these may 
incorporate active ingredient contained within 
microcapsules or coated with acid-labile or 
alkali-labile or ether pharmaceutical^ acceptable 
enteric coatings/ Feed premixes and concentrates - 
containing compounds of the present invention for use 
in preparation of medicated diets, drinking water or 
other materials for consumption by animals may also be 
used- 

Compositions for parenteral administration include 
solutions, emulsions or suspensions in any suitable 
pharmaceutical^ acceptable vehicle and solid or 
semisolid subcutaneous implants or pellets* designed to 
release active ingredient over a protracted period and 
may be prepared and made sterile in any appropriate 
manner known to the art. • * 



a=:n£scr ati on include Iprays> ^ ^ d 

«-«.. ,r« M . ehao?cos . creacs _ 

PtCVi " *~» « "««lc archrcpod csaCroi ; 
Solid o ; U , ul , baics 3uieable ^ 

;:: =r rr " =?ii - . * ^ 

"r=ula I and a carrier m- wo 

food suhseasce or soce or h fl . 

S0Ce 0Cfaer suoscance Co i 2c ' UCe 

"quid cc =?OS ici ons include water alaclble . 

ccncencraces/ eau'sifiahi 

e-u. si f la ble coaceacraces. flovable 
suspensions u A rf 9 ;i 

P«i.«. o ucdoor or lndoor SCorage ^ ^^^^^ 



Solid „ ocogeoous or het „ oge=ous ^ ■ 
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i° r r ?ie ~- o riquecces or eapsule ' 

m ay be used Co treat er^- ? 5 "ies, 

. w creac standins or runn^. 
« . j 6 ciuaaing water over a 

period of cioe. a 

ie a y « achieved 

" 108 CrIekle " *"«=*««e feeds of BaCet 
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Ccmposiricns I s the form of aerosols and aqueous 
or ncn-aquecus solutions or dispersions suitable f or 
spraying, fogging and law- or ultra-lew volume 
spraying cay also be used. 

Suitable solid diluents which may be used in the 
preparation of compositions suitable for applying the 
compounds xf -general formula I include aluminium 
silicate, kieselguhr, corn husks, Cricalcium 
phosphate, powdered cork, adsorbene carbon black, 
magnesium silicate, a clay such as kaolin, ben:cnite 
or atrapulgite, and water soluble polymers and such 
solid compositions may, if desired, contain one or' 
more compatible wecring, dispersing, emulsifying or 
- colouring. agents which,, when solid, may also- serve as 
15 diluenc. - 

Such solid compositions, which may take the form 
of dusts, granules or wettable powders, are generally 
prepared by impregnating the solid diluents with 
solutions of the compound of general formula I in 
volatile solvents, evaporating the solvents and, if 
necessary, grinding the products so as to obtain 
powders and, if desired, granulating or compacting the 
products so as to obtain granules, pellets or 
briquettes or by encapsulating finely divided active 
ingredient in natural or synthetic -polymers, e.g. 
gelatin, synthetic resins and polyamides. 
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The^tcing. dispersing and emffsifying sgencs 
'which cay be present., particularly in wettabie 
powders. may be of the ionic or non-ionic types , f or 
example «ulphoricinol„= M . quaternary acconiuc 
derivatives or products based upon condensates of 
■ ethylene oxide with nonyl- and octyl-phenol. or 

carbcxylic acid esters c: anhydrosorbicols which have 
been rendered soluble by echerif icacion of the free 
hydroxy groups by condensation with ethylene oxide" or 
mixtures of these types cf agents. lettable powders 
=ay be created with water Mediately before use to 
give suspensions ready for application. - 

Liquid expositions for the application of che 
cocpounds of general formula I may cake che fern of 
• solutions, suspensions aod emulsions of che cocpounds 
of general forcula I optionally "encapsulaced in 
natural or synthetic polymers, and cay,, if desired, 
incorporate wetting, dispersing or eculsifying 
agents. These emulsions, suspensions and solutions 
=ay be prepared, using' aqueous , organic or 
aqueous-organic diluents, for exacple acetophenone , 
isophcrone, toluene, xylene, mineral, anical or 
vegetable oils, and water soluble polymers (and 
mixtures of these diluents), which may contain " 
vetting, dispersing or eculsifying agents of the ionic 
or non-ionic types or mixtures thereof, for example 



Chose o^he types described abav^ Whe n desired, 
che emulsions containing Che compounds of general 
formula i cay be used in chfi fora Qf aelf . eailjl£y£ng 
concentrates containing che active substance dissolved 
in che emulsifying agents or in solvents, containing . 
«=ulsif 7 lng agents compatible with the active 
substance, che simple addition of water to such 

concentrates producing compositions ready-for Use. 

Composicions containing compounds of general 
formula I which may be applied to control arthropod, 
Plant nematode or helminth pesrs, may also contain 
synergists (e.g. piperonyl bucoxide or sesamex), 
stabilizing substances, other insecticides, 
acaricides, plant nematocides or anth.elsincics , 
fungicides (agricultural or veterinary as appropriate 
-e.g. bencmyl, iprodione) , bactericides, arthropod or 
vertebrate- actractants or repellents or . pheromones . 
reddorants. flavouring agents, dyes and auxiliary ' 
Cherapeutic agents, e.g. trace elements. These may 
be designed to improve potency, persistence, safety, " 
uptake where desired, spectrum of pests controlled or 
Co enable the composition to perform other useful 
functions in the same animal or area Created. 



*«pl.« of och.r pes.-iddauy-acriv. --a 
acepnace, chicrpyri *a«s „• 

e=hop r0 fcs. fenicrochion. cation 15UUoCo ^ 
ca .. rt; ' * a ""n, monccrccochos 

Falchion, phosalone Di -i-,-.. * ' 

cyrluchrm. cypa raecisrl d • 

fenval-ace B a ^rm. f en? rop achr in/ 

' *~- c a*b, carbcsulf a „ 

7 ' pl * 1Elcar -. bendioearb 

' e — *uiian, lindane, 

* C ^ Ca? ' ^haxaeln. eacndifon 
aver=eccins, iveraec-'n R n; • . 

C-Iclla - Cil ^=yc 1RS , chiochanace, 

Cichlorfon and dichlorvos. 

._ The cooposldons for « B w cacW f 

* iy - COKC ^n fr= = O.0OOO1I Co csx en 
particul aru c u core 

Jlarly fr °° 0 -°°0« cc 50Z. by K=isht o£ D - 
r c -p f 7 cl S nc of one or 

c venae is r 3 -.I. 

— i — J l :;;; ?ouod(s) of — 1 
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application will be seW-^ , 
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vece ^nary pracci cioner . perr conr 7 
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ocher person skilled in the art. Solid and liquid 
compositions for application topically Co animals, 

0 

' Cimber. scored produces or household geeds usually 
contain from 0.000C5I Co 901, cere parcicularly from 
0. 0011 co 101, by weight of one cr mors compounds of 
general formula I. For adminis cratior. Co animals 
orally or parenceraily ,— including -percutaneouslyy solid 
and liquid cocposicions no really concaia free 0. II co 
901 by weighc of one or more compounds cf general 
formula* I. Hedicsted feedscuffs normally ccr.cain 
from 0.0011 Co 31 by weighc of cne or more compounds 
of general formula I. Cone en traces and suppiemencs 
for mixing wich feedscuffs normally contain from 51 Co 
901, and preferably from 51 Co. 501, by weight cf one 
or more compounds cf general formula I. Mineral salt 
licks normally contain from 0.11 co 101 by weighc of 
one or more compounds of general, formuiai -I. 

DusCs and liquid composicions for application to 
livestock, persons, goods, premises or oucdocr areas 
may concain 0.00011 co 151, and more especially 0.0051 
Co 2.01, by weighc of one or -more compounds of general 
formula I. Suicable concencracions in Created waters 
are between 0.0001 ppm and 20 ppm, and more especially 
0.001 ppm' Co 5.0 ppm, of one or core compounds of 
general formula I and may also be -used cherapeuCically 
in fish farming with appropriate exposure times. 



10 
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• Edible baits may contain from 0. Oil to 51 and 
m preferably 0.011 co 1.0Z, by weight of one or more 
compounds of general formula I. 

When administered C o vertebrates parent-rally . 
orally or by percutaneous or ocher means, the dosage 
of compounds of general formula I will depend upon the 
species, age and healch of the vertebrate and upon the 
nature and degree of its actual or potential 
infestation by arthropods. A single cose of 0.1 to 
100 eg, preferably 2.0 co 20.0 eg. per kg body weight 
of Che animal, or ccses of 0.01 co 20.0 nz preferably 
0.1 to 5.0 mg. per kg becy weight of the animal per 
day for sustained medication are generally suitable by 
oral or parenteral administration. Ey use of 
suscained release formulacions or devices, the daily- 
doses required over a period of months cay be combined 
and administered tc animals on a single -occasion. 
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The present invention accordingly provides an 
ar thropodical, plane nemacocidal or anthelmintic 
composition which cccprises at least cne compound of 
general formula I , or a salt thereof, in association 
with one cr cere compatible diluents or carriers with 
the provisos chat (1) when the composition comprises a, 

single compound of general formula I -wherein -R^-and 

Z both represent methyl, Y represents thiccyanaco and 

(R ) Q represents 2-, 3- or 4-nitro, 4-cethyl, 

4 J 

4-chloro or 2,4-dinitro subsci tution; or R 

represents nechyl, Y represents cyano, Z represents 

unsubs ti tufed amino and (R ) n represents 4-chloro, 

2,4-dichloro, 3,4-dichloro, 3-chloro-4-methyl or 

2-mechyl-4-chloro substitution, the composition is not 

an association of a* single compound of general formula 

I alone with water or a common organic solvent; (2) 

when the composition comprises a single t compound of 

general formula I wherein R 4 represents methyl, Y 

represents cyano or CON^, Z represents 

unsubstituted amino and (R^) m represents 3- or 

4-fluoro substitution; or R 4 represents ethyl, Y 

represents cyano or CON^t Z represents 

2 

unsubstituted amino and (R J ) represents 3- or 
4-chloro, 2«, 3- or 4-fluoro or methyl, 3-bromo or 
3-nitro substicution; or R 4 represents propyl, Y 
reprss^nt^ cyano or CONI^, Z represents 
unsubstituted amino and (R^) Q represents 3«fluoro 
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subsc cion; or R 4 represents^thyl. Y represent 
sulphacoyl, 2 represents chloro and (R 3 ) 

n 

represents 4-chloro substitution; Che composition 

comprises an agriculturally accepCable surface acci 

agent or a feedstuff; (3) when R 4 represents 

methyl. Y represents nitro, and Z represents chloro 
D 4 * 

* represents chloro, Y represents nitro. and 2 

represents methyl and (R 3 ) n represents 4-nitro, 
the cocposition cocprises a pharmaceutically 
acceptable adjuvant or a feedstuff or is substantia 
sterile and pyrogen-free or is in unit dosage for=; 
and (4) excluding compositions comprising 

l-(4-nitrophenyl)-3-nitro-4-pyrazole-carbonitrile oi 
carboxamide. 



Medicated feeds which comprise known cccpcuncs of 
general formula I and ar thropodicidally- ' or 
anthelmintically-acceptable sales thereof and an 
edible carrier or diluent form a feature of the 
present invention. 

In experiments on activity against arthropods 
carried out on representative compounds, the following 
results (wherein 'Dose mg/kg' indicates the dose of 
test compound administered in mg per kg animal body 
weight and ppm indicates the concentration of the 
compound in parts per million of the test solution 
applied) have been obtained:- 



Tese 1 



One or cor. cfM,,^/ 

d-ueion. of the cocoouada to be ' 
tested were cade i- qrr 

50* aqueous acetone. 
a)Tesc species; Pluc-H, VV 7 
5 MarM , -^^liJSvlc^reJ^ (Diacrond-baci: 

Koch) and Phaeco n c-chT-,,.- , 

c ~ c *Is*ti* z Cv USCard Be-rle) 

Turnip leaf di scs w 5ftr 

-d infected with 10 , 10 
W1 " 10 larvae (2~d »- 

a . , SsSS)- Four replicate diahea ve „ 

"Signed to each treat=ent and 
10 »oct— - *Prayed under a 

Potter i0 wer with the aooropriate c»- •-, 
tour or five days 

7 ««a«c the diahea were 

removed fr— 

,. h . . . e -^«- te=perature (25-C) reoc i r 

"■hica they had bee- he'd and ts 
„ rr , . . " d anc the peroeotage 

° 0r " ll "« of Xarvae were det.- ined V 
««» corrected £t ' **" 

Seated with 50- =««""ea ln disfles 

cootroxa "" US ^ «"ed aa 

°)««oura^ioi« ( v ecc; , ApU(J) 

I S " " ^ - -.off uaio s - 

a laboratory tur-e-M. • "sxng 

helrl . P^jer. Treated planes were 

. Dh ., Gays and w «« assessed for 

aphid mortality usin 2 

S ° rins sysCe »' J^giag the 
response in cocnarison wieh n7a . 
25 aofl " h Plan£3 Cr «ted with 501 

aqUC ° US aCeC0 « ^one, as controls 
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all aphids dead 
few aphids alive 
mosc aphids alive . 
no significant: mortality 
According Co che above method (a) an application 
...of 500 pen of che fallowing compounds was Cccally 
effective againsc Che larvae of Plucella xvloscella . 
'producing 100X morcality. 
Compound No. 

5, 6, 7, 8, 20, 21, 22, 28, 30, 31, 32. 35. 36, 
37, 38, 39. 41. 42, A3. 44, 68, 69, 70, 71. 72~ 73, 
76. 79, 80, 81. 85, 87, 94. 99. 102, 103. 104. 105. 
106, 108, 111, 120, 121 

According Co Che above method (a) an application 
of 5 ppn of che following compounds was totally 
effective against che larvae of Phaedon cochleariae . 
producing 1001 mortalicy. 
Compound No. 

36, 53, 57, 53, 70, 71. 74, 79, 80, 85, SO, 91, 
97. 98, 99, 102, 104, 106, 108, 109. 111.* 112, 113, 
116, 118, 120, 121 



Score 
3 
2 
1 
0 



According Co the above cecfaod (b) an applicac IoQ 
of 50 ppa of the following compounds was CoCally 
. effective against Meg 0U ra viciae producing 1001 

morcalicy, chac is g iving a score of 12 fron ^ 
. replicates. ... 
Compound No 

4. 5. 20. 21. 36. 43. 53. 57. 58. 82. 83. 92. 93' 
98. 102. 106. 109, m. 116f 117< 118> 12Q 

• The daca quoted i a Tables 1-3 sunnarise the 
resulcs fron a number of different expericencs carriec 
ouc Co Che protocols a) and b) above. 

Table 1 

No - lJ lil lnn U « Phaedo ° «egoura 
" Ia 500 PP° 2a. 10 ppo score/lj fo pp 



5 
6 
7 

19 . 100 
20 

21 

42 

10 73 
43 



9 
10 
10 



100 
100 
100 
100 
100 
100 

100 . 10 

« 10 



100 



11 



I 
F 



10 
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No. 

8 
2 

47 

35 

22 

23 

24 

30 



23 



29 
25 
31 
38 

41 

37 

33 

44 

32 

40 

39 
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Table 2 

Plucalla 
^3 500 ppm 



89 
96 



53 
10 



48 
21* 



44 



98 



Phaedon 
la 10 p 

93 

100 

100 

100 

100" 

100 

100 

100 

56 

100 

100 
16 
85 ' 

100 

100 

100 

100 

84 
21 
100 
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T A= 3 



4 

45 
9 



43 10 P- c = ^core/12 50 ppa 



98 
100 
68 



11 
10+ 



* Z mortality at 100 p P= 
+ score at 10 ppa 



Test 2 

Pl.=«f l0 plastic ca?su , es accached co 
flan, of gu £n e a - pigs . Afcsr 3 houts ^ ^ ^ ^ 
hourly incervels, the gui5ea : ?Igs „ ere g£yea a cosai 
of 4 subouceoeous lnj=o tloos of tb . eMt COODouod _ 
App.exfe.cl, 100 hours a f=er iofesr.cion. che guinea . 
Pi £ s were killed a nd che e, S or S ed eIcfc larvae ' 
recovered, counted aad tepc a c 23'C in a humidity 
"bine: for 14 to 21 d a ,s.. Afc „ thu ^ 
p e r=e 3taS e tarvival chrc , gh =culEiag ass ^ 

Results ohr.ined ere S !ve= below la TaDXe 4 ' 
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Comoound Dose Ccg/kg 
. No# ac each 

repecicion) 



Resulc 



12 



26 



25 



5 
4 

3 
2.5 

5 
4 
3 

2.5 
1.0 



No ticks recovered 
No cicks recovered 

Less chan five er.sorged cicks 
recovered 

Ticks engorged nor=ally buc 
only 62.5 per cenc survived " " 

^ * 

No Cicks recovered 

No cicks recovered 

Number of engorged cicks 
reduced, only 8.3 rer cenc 
survived 

Ticks engorged ncrrally buc 
only 30.0 per cenc survived 

Ticks engorged ncr=ally buc 
onlj 47.9. per csat survived 



10. 
5 



No Cicks recovered 

Less. Chan five engorged cicks 
recovered 



15 
5 

2.5 



No Cicks recovered 
No Cicks recovered 
No Cicks recovered 



20 



10 
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Test 2 

The high accivicy of Che compounds of general 
formula against Che cockroach species Periolaneta 
americana is demons Graced by resulcs free Che 
following . experimene. 

0.2 microlicres of an acecone solucion of che 
compound was_injecced through Che soft cuticle beCveea _ 
Che leg and thorax of ten InsecCs, to give a dese rate 
of 5 nicrogracs per g of insecc body weighc. Ten 
cockroaches were sinilarily injecced with 0.2 
cicrclicres of acecone alone Co serve as controls. 
" Afcer treataent the insects were held in plastic boxes 
with appropriate food. Five days after treataent the 
numbers of dead and alive insects were counted and 
15 percentage mortalities calculated. 

According to Che above mechod a dose of 
5 micrcgrams/g insecc body weighc of the following 
compounds was totally effective against the cockroach 
species Periolaneta americana producing 1001 ccrcalicy. 
20 Compound No. 

2, 5, 14, 17. 22. 53 

The following Examples illuscrate compositions for 
use against arthropod, plant nematode or helminth 
pests which comprise, as active Ingredient, cocpounds 
25—' of general foraula I. 
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Exacrnlg A 

A dusting powder cay be prepared by intinately 
cixing:- 

5-smino-4-cyanc-l-(2 f 6-dichlo ro-4- 

trifluoromechylphenyl)- 1 to 101 w/w 

3-trifluorcnechylpyrazole m (weight/weight) 

Talc superfine . . co 1001 by weight 

This powder nay be applied Co a locus of arthropod 
infestation, for example refuse tips or dumps, stored 
products or household goods or animals infested by, or 
at risk of infestation by, arthropods to control the 
arthropods by oral ingestion. Suitable means for 
distributing the dusting powder to the locus of 
arthropod infestation include mechanical blowers , 
handshakers and livestock self treatment devices. 

The 5-amino-4-cyano-l-(2 , 6-dichloro-4-trif lucro- 
methylphenyl)-3-trif luorome thylpyrazole may, if 
desired, be replaced in the above dusting powder by 
any other compound of general formula I. 

Example B 

An edible bait may be prepared by intimately 
mixing: - 

5-smino-4-cyano-l-(2 , 6-dichloro-A- 



trifluorcmethyl£benyl)- 0-1 to 1. 01 w/w 

3-Crif luorome thylpyrazole 

Wheat flour 80% w/w 

Molass** oo-.o * to 1001 w/w 



• . IC and ^cuscrial pre-'*** 

, r £:ores - °r outdoor a . 

indeed by arthropods foc 7 ^ **<* s ' 

5 . c.cfcr Me!lu and fu • .»". .!»««,. 

The S — •nc-«-c yan ' 0 . 1 . C2j6 . dic 

* »i L , lon Baybe prepared 

trIfluor ==«i>yl?henyZ)- 
3- Crmuore= „ bylpyra2 . ie " 15X B/v 

Dim eC hyl sul=ho:t:id< , C^ishc/volee) 

* *. p^;z\';;;;; ;° 1001 by " voiu ~ 

wIphcMtide to the d.,- , S C ° re diaeCh ^- 

° cne de sired volune t • 

b « applied Co docescic , ~ " solu ^on may 

P«rcucaneousl 7 aa a „ "««ed by archropods, 

S of 4nloal b0(Jy ueisb ^ 
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TheT-a=ino-4.cyano-l-(2 t 6-dichloro-A-Criflucro- 
Bechylpheayl)-3-crifluoron«chylpyrazole may, if 
desired, be replaced in Che above solution by similar 
amouncs of any ocher ccspound of general formula I. 

Exacts le D ' • 
. A we crab le powder cay be formed frcm:- 

5-smino-4-cyano-l-(2 , 6-dichloro^- 

crifluorccechyiphenyl). 50I w/u 

3-Crifluoromethylpyrazole 
Ethylan EC? (a ncnylphenol/echyless oxide 
condensate containing 9 coles of 

ethylene oxide per col of phenol) 5- w/w 

Aerosil (silicon dioxide of microfine- 

. particle size) .. 5 I w/w 

• Celice Pf ( synthetic magnesium 

silicate carrier) 401 w/W 

by adsorbing the EChylan BC? onto the Aerosil, mixing 
with the other ingredients and grinding the mixture in 
a hammer -mill co give a wet table powder, which may be 
diluted with water Co a concencracion of from .0.0011 
Co 21 w/v of Che pyrazole compound and applied to a 
locus of inf escacion by archropods, f or example : 
dipterous larvae, or plane nemacodes by spraying, or 
Co domescic animals infested by, or ac risk of 
Infestacion by. archropods, by spraying or dipping, or 
by oral administration as drinking wacer. Co control 
the arthropods or helminths. 



The 5-anino-A-cyano-l-(2,T-dichlcrc-A-cri£luo ro , '' 
_ Eethylphenyl)-3-trifluoromethylpyrazole nay, if 
, desired, be replaced in the above wettable powder by 
any ocher compound of general formula I. 

Example E 

A slow release bolus may be formed from granules 
containing a density agent, binder, slew-release agent 
and 5-amino-4-cyano-l-(2.6-dichloro-4-trifluoro- 
methylphenyl) -3-Crif luoromethylpyrazole compound ac 
varying parcentage compositions. By compressing che 
mixture a bolus with a specific gravity of 2 cr mere 
can be formed and may be administered orally to 
ruminant domestic animals for retention within the 
reciculo-rumen to give a continual slow release of 
pyrazole compound over an extended period of time to 
control infestation of the ruminant domestic animals 
by arthropods or helminths. 

The 5-amino-4-cyano-l-(2,6-dichlorc-4-trifluoro- 
methylphenyl)-3-trifluoromethylpyrazole may, if 
desired, be replaced in the above bolus by any other 
compound of general formula I. 
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Ex aces la F 

. A slow release- composition cay be prepared from:- 
5-amino-4-cyano-l-(2 f 6-dichloro-4- 

Crifluoromechylphenyl)- ....... . 0.5 to 251 w/w 

3-Crifluoromethylpyrazole 

polyvinylchloride base ......... Co 100Z w/w 

by blending che polyvinylchloride base vich Che 
•pyrazole compound and a* suitable plasciciser, e.g. 
dioccyl phchalate, and melc-excruding or hot-moulding 
Che homogenous composicion into suicable shapes, e.g. 
granules, pellets, bricJcecc.es or scrips, suicable, for 
example, for addieion Co standing vaCer or. in Che 
case of strips, 'fabrication into collars or ear-Cags 
for actachment to domestic animals, Co conCrol insect 
pests by slow release of the pyrazole compound. 
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The compounds of general formula I can be prepare^" 
by che application or adaptation of known cechods 
(i.e. methods heretofore used or described in Che 
chemical literature), generally heterocycle formation 
followed where necessary by changing substicuencs with 
proteccicn/deprotection of other substicuencs if 
necessary, for example as hereinafter described. 

In the following description when symbols 
appearing in formulae are not specifically defined 
it is to be understood that they are "as hereinbefore 
defined" in accordance with the first definition of 

each symbol in this specification.- - - 

Compounds of general formula I conforming" Co 
general formula IA wherein Y f represents the cyano or ' 
nitro group or a group RS0 2 , RSO or RS, a straight- 
or branched-chain alkoxycarbonyl group containing from* 
2 to 7 carbon atoms, or a straight- or branched-chain 
alkyl group containing from 1 to 6 carbon atoms which 
may be unsubsti tuted or substituced by one or more 
halogen acorns, 2 f represencs the unsubscituted amino 
group or a straight- or branched-chain allcyl group 
containing from 1 to 4 carbon atoms, and E.^ 
represents a fluorine, * chlorine or bromine atom, the 
cyano group or a .straight- or branched-chain alkyl 
group containing from 1 to 4 carbon atoms which may be 
unsubstituted or substituted by one or more halogen 
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acocs, or a cycloalkyl group containing frca 3 Co 6 
carbon accas, cay be prepared by che process which 
comprises 

(i) Che reaction of a cccpound of the general foraula 
II, or an acid addicion sale chereof, e.g. che 
. . hydrochloride, wich (1), when R 5 in che cccpound of 
' general formula IA represents a fluorine, chlorine or 
brooine accc, an opcionally halogenaced straight- or ■ 
branched-chain alkyl group containing froc 1 to 4 
carbon atccs or a cycloalkyl group containing froo 3 . 
to 6 carbon acocs, a.cocpound of the general- -fcra.u-la- 
III, wherein R 6 represents the cyano group or a 
■ straight- or branched-chain alkanoyl group containing 
fron 2 to 5 carbon atocs and R S represents a', 
straight- or branched-chain alkoxy group containing 
frca 1 to 4 carbon atens, preferably ethoxy, the 
hydroxy group or a fluorine, chlorine or brocine atom, 
or (2), when R 5 in the compound of general forcula 
IA represents the cyano group (and Y« represents che 
cyano group and V represents the unsubstituted amino 
group), Cetracyanoethylene. 
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The reaction of a compound of general formula 
with' a compound of general formula III (opcionally £. 
prepared In situ) or tecracyanoechylene may be " 
effected in the presence of an Inert organic solvent, 
for example an alkanol containing from 1 to A carbon 
atoms, e.g. ethancl, acetic acid, ethoxyethanol or an 
ether, and at a temperature from ambient temperature 
to the reflux temperature of the reaction mixture and 
optionally in the presence of an alkali metal, e.g. 
' sodium or potassium, acetate, carbonate or bicarbonate 
or organic base e.g. "triethy lamine. When an acid 
addition salt of the compound of general formula II is 
used, the reaction with the compound of general 
formula III is effected in the presence of an alkali 
metal, e.g. sodium or potassium, acetate, carbonate or 
bicarbonate* 

(ii) Compounds of general formula IA whetein Z' 
represents the unsubs tituted amino group may 
alternatively be prepared directly by reacting a 

20 compound of general formula Y*CH 2 CN with a compound 

of general formula II in the presence of a compound of 
general formula h/cC? 0 ^ wherein R 7 represents 
a straight- or branched-chain alkyl group containing 
from 1 to 4 carbon atoms which may be unsubstituted or 

25 substituted by one or more halogen atoms or a 

cycloalkyl group containing from 3 to 6 carbon atoms 
and R.° represents an alkoxy group which may be 
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straight- or branched-chsin and preferably contains 
from I no 4 carbon atoms, in an inerc organic solvent, 
preferably ethanol, ac a cecperacure froa snbienc Co 
reflux. 

(iii) Compounds of general fcrcula IA wherein 2* 
represents Che unsubsci eueed amino group anc R 5 
represencs che cyano group nay be obcained by the 
reaccion of a cocpound of che general formula IV wich 
a colar equivalent of cocpound of general formula 
Y'CI-^CN, i.e. malononicrile when Y* represencs che 
cyano group, generally in che presence of an anhydrous 
inerc organic solvent, e.g. ethanol. and' a colar 
ecuivalenc of a base. e.g. sodium hydride, and at a 
temperature from 0 Co 50°C. 

The compounds of general formula IA may be 
prepared by reaccion of a cocpound of general formula 
II wich a compound of g-neral formula III or 
Cecracyanoechylene wich isolacion of an incermediace 
cocpound of general formula V from che reaccion 
mixture. When che reaccion of a 'cocpound o'f general 
formula II wich a compound of general formula III is 
effecced in acecic acid. In Che absence or presence of 
an alkali mecal, e.g. sodium or potassium, acetate, 
the incermediace compound of general formula V may 
separate from che reaccion mixture, depending upon its 
solubility in the reaction medium, and may. If' 
desired, be isolated before being cyclised as 
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herei- before described Co a compound cf general .J.' 
formula IA. The cyclisacicn of a compound of gener*{' 
formula V, which constitutes a feature cf the L 
invention cay be effected in the presence of an inert 
5 organic solvent, fee example an alkancl containing 

from 1 Co 4 carbon aeons, e.g. ethancl, acetic acid ^ 
ethcxyethanol, ac a temperature of frcm ambient 
temperature up to the reflux temperature of the 
reaction mixture, and optionally in the presence of 
10 sodium ethoxide when the solvent is echanol. 

It will be appreciated that in the preparation of 
compounds of general formula I Che following 
subsidiary processes or adaptations thereof may be 
performed in an appropriate combination to achieve the 
15 compound souzht- 

Compounds of general formula I which conform to 

general formula 13 wherein R* represents an 

9 9 
R C(-Q)- group, wherein R represents a straight- 

or branched-chain alkyl or alkoxy group containing 

20 from 1 to 6 carbon atoms, or a cycloaikyl group 

containing from 3 to 6 carbon atoas and R^ 

represents a hydrogen a tea or an R C(»0)- group 

which is identical to the group R^C(-O)- represented 

by R* or represents a cyclic imide as 

25 hereinbefore defined, may be prepared by the reaction 
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of a cccpound of general fe—Ii I wherein 2 
represent che unsucsci tuted «=i=r group, or an alkali 
cecal sale .thereof, with a carrel of che general 
'• formula: - 

R 9 C0X VI 
wherein X represents a chlorine cr bromine acce, or 
wich a compound of che general rcrmufa" 

(R 9 C0) 2 C VII 
or wich a dicarboxylic acid derivative- The reaction 
cay be conducted in che absence cr presence of an 
inert organic solvent, for exanrle acetonitrile, 
cecrahydrofuran, a ketone, e.g.. acetone, an arccaric' 
hydrocarbon, e.g. bentene or toluene, chloroform," 
dichlorocechane or dlsechylf orcamide, and optionally 
in the presence of an acid-binding agent, for example 
pyridine, triethylaoine or an alkali metal, e.g. 
sodium or potassium, carbonate or bicarbonate, at a 
temperature from 0°C to the reflux temperature of the 
reaction cediua, to give a cenpound of general formula 
IB wherein R 1 represents an R 9 C(-Q>- group wherein 
R is as hereinbefore defined and R 2 represents a 
hydrogen atom or an R 9 C(*0)- group, depending upon 
the reaction conditions chosen and/or the use of an 1 
excess of the % compound of general formula VI or VII. 
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Cccpcur.ds of general fcr=ula IB where:- R 1 
represencs a forayl group and R 2 represencs a 
hydrogen accm nay be prepared by reaction cf a 
compound of general formula I. wherein 2 represents 
Che unsubscicuced amino group with formic acid- The 
reacrion cay be conducted in an inert organic solvent 
for example a ketone e.g. mecbylisobucyl ketone, or a 
arocatic hydrocarbon, e.g. benzene or toluene, at the 
reflux CemperaCure of the reaction mixture. 

Compounds of general formula IB wherein R 1 
represents a foray 1 group and R 2 represents a 
hydrogen acorn or a forayl group, cay be prepared by 
the reaction of a compound of general formula I, 
wherein 2 represents the - unsubscicuced- amino group 
with forsy lacs tic anhydride. Foray lacecic anhydride 
cay be prepared from foraic acid and acecic anhydride 
and Che reaccion wich the cocpound of general foraula 
I cay be conducted in Che absence or presence of an 
inert organic solvent, for example a k'econe, e.g. 
acecone, or an aromacic hydrocarbon, e.g. benzene or 
Coluene, and opeionally in the presence of an 

♦ 

acid-binding agene, for exacple pyridine, 
Criechylacine or an alkali cecal, e.g. sodiua or 
poeassiuc, carbonaCe or bicarbonace, ac a Ceaperaeure 
from 0°C Co Che reflux Ceap era Cure of Che reaction 
mixcure, Co give a compound of general foraula IB 
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represents a hydrogen atom or a formyl grout, 
depending .pen tie reaction conditions chosen and/o 
Che use of an e*=ess of formylacecic anhydride. 

Compounds of general formula 13 wherein R 1 
represents a formyl group or a group r'cC-O)- and 
* represents a hydrogen atom may be prepared by ch e 
selective re=oval by hydrolysis "o"? «» l»C«))-- gr o«ip 
or a forzyl group from a compound of general for=u 
13 wherein R. and both represent a R 9 c(-0) 
group or a for=yl group. Hydrolysis is effected 
under slid conditions, for example by treatment with 
an aqueous-ethanolic solution or suspension of an 
alkali metal, e.g. sodium or potassium, bicarbonate, 
or with aqueous ammonia. 

Compounds of general formula 13 wherein R 1 
represents a straight- or b ranch ed-chaiq 
alkoxycarbonyl group containing from 2 to 7 carbon 
ato=s which is unsufcstituted or substituted by one 
or more halogen atoms, aod K 2 represents a hydrogen 
«om may be prepared by the reaction of a comoound of 
the general formula VIII, wherein »W represen „ an 
alkoxycarbonyl group S. U C(-0) , wherein R 11 
represents a straight- or branched-chain alkcxy group 
containing f rea 1 to 6 carbon atoms (which Is 
^substituted or substituted by one or more halogen 
atoms) or a phenoxy group, with a compound of the 



general formula:- 

R U H 



• « replace a firs£ g;oup r . pt „. BMd by sm 

* by a hydrogen atom, and C o replace che second 
groop represented by che symbol R 10 by an 
alkoxycarbonyl group when R 10 represents a 
phenoxycarbonyl group, or', if desired, to replace the 
second group represented by che symbol R 10 by 
"other alkoxycarbonyl group when K 10 in formula 
VIII represents an alkoxycarbonyl group. As will be' 
apparent to those skilled in the arc, the desired 
compound of general formula 13 is obtained by 
selection of the appropriate compounds of gene-al 
formulae VIII and a. The reaction may .be effected 
In water or an inert aqueous -organic or organic 
solvent, for example an alkanol containing 1 to A 
carbon atoms, e.g. etbanol, or an aromatic 
hydrocarbon, e.g. ber.re.ne , or toluene, or which is 
preferably an excess of the compound of general 
formula IX, at a temperature from ambient Cemoerature 
co the reflux temperature of che reaction mixture and. 
If necessary, at elevated pressure, and optionally in ■ 
«e presence of a base, for example an alkali meCal : 
alkcxide. e.g. of the compound of general formula IX. '-. 



■ Compounds of general formula 13 wherein R 1 a-d 
2 w 
' wh£ch ma 7 be che sace or different, each 

represents a fcrmyl group or a R 9 C(»b)- group, cay 

be prepared, by the reaction of an alkali metal, e.g. 

sodium or pctassiun, derivative of a compound of 

general formula IB wherein R 1 represents a group 

R 9 C(«0)- as kar-iri-ror- 2efl£i* T^r'a ?ot~t1" gr=^ f 2~i 
2 

R represents a hydrogen atom with formic acid, 
formylac-tic anhydride or a 'compound of general 
formula VI. Reaction may be effected in an inert 
aprotic solvent, e.g. dimethylf ormamide, at a 
temperature from laboratory temperature to the reflux 
temperature of the reaction mixture. 

Alkali metal derivatives of compounds of general 
formula I (wherein 2 represents the unsubstituted 
amino group) or 13 wherein R 1 represents a grouo 

On 

R'C(-O)- and R z represents a hydrogen atom may be 
Freparec in situ by reaction with an alkali metal, 
e.g. sodium or potassium, hydride, In an inert aprotic 
solvent, e.g. dimethylf ormamide, at a. temperature from 
laboratory temperature to the reflux temperature of 
the reaction mixture. 

Compounds of general formula VIII wherein R 10 
represents a group R U C(»0)-, may be prepared as 
hereinbefore described. Compounds of general formula 
VIII wherein^R 10 represents a phenoxycarbonyl group 
may be prepared by the reaction of a compound of 
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cemperature from laboratory tecperacure up co the 
reflux temperature of the reaction mixture. 

Cc=?ouncs of general formula 13, wherein R 1 
represents a group R 13 and R 2 represents a group 
R 9 C(-0)-, may be prepared by reaction of a compound 
of general fcr=ula IB wherein R 1 represents a 
hydrogen atom . or an alkali metal, e.g.. sodium or 
potassium, derivative thereof, with a compound-cf-the 
general formula:- 

wherein X 1 represents a chlorine, bromine or 
iodine atcm. Reaction may be effected in an inert 
organic solvent, e.g. dichlorcmethane , 
tetrahydxofuran, or dinethy Ifcrmamide , at a 
temperature from laboratory temperature up to the 
reflux temperature of the reaction mixture and. when 
cocpcund of general formula 13 is used f< in Che 
presence of a base, e.g. Triton B; or by reaction of 

comocund of general formula 13 wherein R 1 represents 

7 ' 13 
the hydrogen atom and R z represents a group R 

with a compound of general formula VI or VII.. 

Compounds of general formula I wherein Z 
represents an N-(alkyl or cycloalkyl)-N-formylamino 
group as hereinbefore described may be prepared in. aj 
similar manner to the process above using, where 
appropriate, f ormylacstic anhydride instead of a 
compound c£ general fcrrmla VI or VII. 
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Cc- zounds of general forcula 15 wherein or- of 
R 1 and R 2 or boch of R 1 and R 2 represent a 
straight- or branched-, chain alkyl group containing 
frcn 1 Co 6 carbon acecs or cycloalkyl group 
containing free 3 Co 6 carbon acocs, groups 

represented by Rl and R2 being identical, cay be 

prepared by. reaccion of a cccpcund of general fcrcul* 
I, wherein 2 represencs che unsubscicuCed acino group, 
cr an alkali cecal, e.g. sodiua or potassium, 
derivative chereof, wich a cccpounc of general formula 
X, in che absence or presence of an inerc crzanic 
solvenc, for exacple an arooacic hydrocarbon, e.g. 
benzene or toluene, chloroforc, dicblorocechane, 
Cecrahydrofuran or dicechylf orcacide, and cpcicoaliy 
15 in che presence of an acid-binding agenc, for exacple 
pyridine, cr iechy lamine or an alkali cecal, e.g. 
scciun or pocassiuc, bicarbonace, aC a teccerafjre 
frcn 0°C up to the reflux temperature of the reaction 
cixture- 

20 Alkali cecal derivatives of cocpounds of fcrculae 

13 (wherein R 1 represencs a hydrogen atoc) and I 
(wherein 2 represencs the unsubscicuCed aciso group) 
cay be prepared in sicu by the reaction of the 
cenpounds, wich an alkali metal, e.g. jodiuc or 

m 

pcczssi'^zi, hydride, ac a r-ecperature frcn laboratory 
tecperature to che reflux tecperature of the- reaction 
eixrure. 
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Cccpcunds of general formula I wherein Z 
represents a straight- or branched-chain 
alkoxymethyleneamino group containing from 2 Co 5 
carbon atcns which nay be unsubstituted' or substituted 
on methylene by a scraighc- or branched-chain alkyl 
group containing from 1 Co 4 carbon atoms may be 
prepared by che reaction of a compound of general 
formula I (wherein Z represents che unsubstituted 
amino group) wich a trisalkoxyalkane in Che presence 
of an acidic catalyst, e.g. p-coluenesulphonic acid, 
ac a temperature from ambient temperature to che 
reflux temperature of che reaction mixture. 

Compounds of general formula I, wherein Z 
represents a straight- or branched-chain 
alkylsulphenylamino group concaining from 1 Co 4 
carbon atoms, may be prepared by che reaction of 
compounds of general formula I (wherein ,Z- represents 
Che unsubstituted amino group) with an alkanesulphenyl 
chloride in the presence of a base, e.g. sodium 
hydride, and optionally in the presence of a crown* 
ether catalyst, e.g. 15-crown-5. 

The reaction may • be performed in a solvent, e.g. 
CeCrahydrofuran, ac a temperature from 0*C to the 
reflux temperature of the reaction mixture- 



■Cbepcunds of general formula I wherein 2 

represents -HFC- p ^ ,,u ~ • n 14 

£icu. 2 R wherein R represents the 

hydrogen area or a straight or branched-chain alk yl 
group .containing froc 1 Co 4 carbon aeons cay be 
prepared by reaction of a cccpcund of general for^v 
I wherein Z represents -N-C(OR 15 )R 14 whe--- c 1 ^ 
represents a straight- or branched-chain alxyl-grouo 
containing from 1 to A carbon atoms with a reducing" 
agent, preferably sodium borohydride. The reaction 
nay be effected in an inert organic solvent, ethanol 
or oeeh.no! being preferred, at a temperature frc= 0 = ( 
to' the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein i 
represents -C(-0),NH 2 cay be prepared' by partial 
hydrolysis of a compound of general formula I wherein 
i represents -Gf preferably with sulphuric acid at a- 
temperature from aabient temperature to ,100'C. 

Compounds of general formula I wherein Y 
represents the chlorine, bromine or iodine atom may be 
prepared by reaction of a compound of general formula 
H with a balogeoating agent, preferably' 
K-halosu=cini=ide in an inert solvent, preferably 
carbon tetrachloride, at a temperature from ambient 
temperature to the reflux temperature of the reaction 
mixture. 



Compounds of general formula I wnerem Z 
cspreseacs.Cbe chlorine, bromine or iodine atom cay be 
prepared by diarocisaticn of a c rewound of general 
formula I wherein Z represer.es -NH 2 wich an alkyl 
nitrite, preferably, tert-butyl nitrice. in Che 
presence of a halogenatir.g szenC preferably bromoform, 
iodine or anhydrous copper chloride aC a cemperaCure 
from 0°C to 100°C. " 

Compounds of general formula I wherein Y 
represents the nitro group cay be prepared by reacting 
a compound of general formula XI with a nitrating 
agent, preferably nitric acid optionally in the 
presence of sulphuric" acid cr nitric acid in a 
solvent such as acetic acid or acetic anhydride at a 
temperature from O a Cto 100°C. 

Cocpounds of general formula I wherein Y 
'represents -S0 2 N5. 16 & 17 wherein R 16 and E. 17 . 
which nay be the sane or different, each represent Che 
hydrogen atom or a straight- or branched-chain alkyl 
group containing from 1 to 6 carbon atoms' may be 
prepared by reacting a compound of general formula XIV 
with an amine of Che general formula R 16 R 17 NH in a 
solvent such as toluene or wacer at a temperature from 
0 # C Co Che reflux cemperature of Che reaccion mixture. 



Compounds of general formula I wherein Y 

represents -CONR 16 * 17 may be prepared by reacting 

2 

a ccmoound of general formula XV wherein X 
represents a chlorine or bromine acorn or accivaced 
ester moiety e.g. A-nitrophenoxy group,' especially the 

« 

chlorine atom, with an anine of che general formula 
.R 1 . 6 B.llNK J ._in..a solvent such as toluene or water, 
at a temperature from 0°C to the reflux temperature of 
the reaction mixture. 

Intermediates of general formula XI may be 
prepared by decarboxylation of a compound of general 
formula XVI, performed by heating at a temperature 
from 100°C to 250°C optionally in the presence of an 
inert organic solvent, particularly 
N,K-dimethylaniline. 

Intermediates of general formula XI wherein Z is 
the unsubstituted amino group and R represents a 
straight- or branched-chain alkyl group containing 
from 1 to 4 carbon atoms which may be unsubstituted or 
substituted by one or more halogen atoms cay also be 
prepared by reaction of an appropriate B-ketoni trile 
or derivative thereof e.g. the imine with an 
arylhydrazine in an inert organic solvent such as 
ethanol optionally in the presence of an acidic or 
basic catalyst' at a temperature from ambient to 100° 



Alternately intermediates of g#ral formula XI 
cay be prepared directly froc esters of compounds of 
general formula XVI by heating in an inert organic 
solvent preferably acetic acid at a temperature free 
50-C to reflux, in the presence of a strong acid 
preferably hydrcbromic acid. 

Intermediates of general formula XVI may be 
prepared by hydrolysis of esters of general formula I 
wherein Y represents -COOR 18 wherein R 18 
represents a straight- or branched- chain alkyl group 
containing from 1 to 6 carbon atoms, preferably with 
an alkali metal hydroxide in a solvent such as an 
aqueous alcohol at a temperature from 0-C to the 
reflux temperature of the reaction mixture. 

Intermediates of general formula XIV may be 
prepared by reacting a compound of general formula XI 
with chlorosulphonic acid at a temperature from O'C to 
150°C. 

Intermediates of general formula XV are prepared 
by reacting a compound of general formula XVI with a 
chlorinating or brominating agent or e.g. ^ 
4-nitrophenol (preferably thionyl chloride) at a 
temperature frca ambient temperature to the reflux 
temperature of the reaction mixture. i T, 
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Compounds of general formula I wherein Y .VS: "J 

* represents -C(-0)R 18 wherein R 18 represent a 2 i 

straight- or branched-chain alkyl group ccntai ning ! ] 
from 1 Co 6 carbon atcns may be prepared by che " 1 
■5 .reaction of a compound of general formula XI with aa ' '* 
acylating agent such as R 18 C0C1 in the presehcVoTT 
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catalyst such- as aluminium chloride and in an inert 
organic solvent such as 1,1,2 ,2- tetrachloroethane and 
at a temperature from 0°C to the reflux temperature of 
the reaction mixture. 

When Z is an amino group it may also be acylated 
and subsequent hydrolysis using an acid such as 
hydrochloric or hydrobrooic-acid in a solvent such as 
dicxan or acetic acid cay be necessary. 

Compounds of general formula I wherein Y 
represents -C(«0)R 18 may also be prepared by che 
reaction of nitriles of the general formula I wherein . 
Y represents -CN with an organooe tallic reagent sue- 
as a compound of general formula R 18 WgX X in an. 
inert organic solvent such as diethyl ether or 
Cetrahydrofuran, at a temperature from 0«C to reflux. 

Compounds of general formula IC may be prepared by 
Che reaction of a compound of general formula I 
wherein Y represents che thiocyanato group with an-, 
organomecallic reagent such as a compound of general 
formula R*gX L in an Inert organic solvent such as 



li 

1 



diethyl echec or tetrahydrof uran, and ac a tenperatur 
from anbienc temperacure Co che reflux temperature of 
Che reaction mixture. 

Compounds of general formula IC wherein RS is 
other Chan a 1-alkenylchio group may also be prepared 
by reacting a compound of general formula I wherein Y 
•-represents -the thiocyanato group with a base, 
preferably sodiun hydroxide, or a reducing agent, 
preferably sodiun borohydride, in che presence of a 
reagent of general formula R'X 1 wherein R.' is as 
hereinbefore defined for R with che exclusion' of 
l-alkenyl groups, for "example methyl iodide in an 
inert organic or aqueous -organic solvent such as an 
alcohol e.g. echanol or a mixture of an alcohol and 
wacer, the reaccion being performed at a Cemperacure 
from anbienc Co reflux. 

Alcernacively compounds of general formula IC 
wherein RS is ocher than a 1-alkenylthio group may be 
prepared by reductive alkylatior. of disulphides of 
general formula XVII employing a reducing agenn 
preferably sodium dithioniCe or sodiun borohydride, in 
Che presence of a base, preferably sodiun hydroxide or 
sodium carbonate, and of a reagent of general formula 
R'X 1 such as methyl iodide in an inert organic or 
aqueous-organic solvent such as . an alcohol e.g. 
ethancl or a mixcure of an alcohol and wacer. at s. 
temperature from ambient to reflux. 
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exchange using a strong base d-.f-.v, , 
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organic solvent such-as tet-ahvd-nf 

a cec.«nydroruran, and che 

reaction i s performed at a te^e-atu^ > ~ 

anient. /Q i- Co 

Al Ce - cively , ccop, unds of geaeral £e 
wnerein RS re 0 r. se -- s a ... • • ' 

LI T 10 r ? " a " l0i0S - f «= 1 - ' a== =s 

7 be — — or iufcS£Icaced ky one or 

C " e halogen atc=s cay be n-„„- . u 

7 De P te ?srec by reacting a 

preferably chloroform, in che n . 

nv . .. ^ 0i a case such 

as pyridine, and at c— 3e . a r„, 

C—?e.acures fret, 0 - to reflux. 
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Compounds of general formula IC wherein RS 
. represents a mechylthio group which is substituted by 
three halogen acorns which cay be Che same or different 
nay also be prepared by the reaction of a compound of 
general formula I wherein Y represents the thiccyanato 
__g5_5^?_yi ch a source of halogsnocarbene, such as 
chloroform and sodium hydroxide, preferably with phase 
transfer catalysis using for example benzyl- • 
triethylammcnium chloride or tetrabutylammcnium 
chloride. 

Compounds of general" formula IC wherein RS 
represents a scraighc- or branched-chain alkylchio 
group containing from 1 to 6 carbon atoms which is 
substituted by one or more fluorine aeons may- also be 
prepared by a halogen exchange reaction of a compound 
of general formula IC wherein RS represents a 
straight- or branched-chain alkylthio group containing 
from 1 to 6 carbon acorns which is substituted by one 
or more chlorine atoms with a fluorinating agent such • 



<# mixture of simony tritucride and ancisoo , 1 

pencachloride n . r - . "' 

«*. o. C sr m an fl?rocic 5olveac s 

sulfolane ac a te-p--, r * : 
a ce-we.acure froa 50«C Co reflux. 

g_..e.al for-ula I wherein Y 
represents the, thiocyanato group B ay be preoared by 
Che reaction of a compound of genera! formula XI w ie s 
a thiocyanating agent such as alkali cs=il or ^ 
■ aalts^hiocyanic -acid (e.g. NaSCN) and bromine in ' 
an inert organic solvent such as methanol, and at a 
temperature from Q'C to 100'C. 

Intermediates of general formula XVII may be 
Papered by hydrolysis of thiocysnates of general ' 
formula I wherein X represents the thiocyanato group 
preferably using hydrochloric acid in. the presence oi 
ethanol at a temperature from ambient to reflux 
temperature; they may also be prepared by reduction of 
the thiocyanates by so'dium borohydride in an alcohol 
preferably echanol at a te==e-atu- e f-„- • • 
reflux. ' . 

Compounds of general formula I wherein 'x 

represents a group R50 may be prepared by the 

oxidation of compounds of general formula IC by an 

oxidising reagent preferably 3-chloroperbencoic acid ' 

in an inert organic solvent such as dichloromethane ..J 

« by hydrogen peroxide in acetic acid at a j 

temperature from O'C to the i-.Fi,,,. - - , ' ' 

one reflux temperature of the 

reaction medium. - 
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Cccpounds of general formula I wherein Y 
represents a group RS0 2 ca y also be prepared by the 
above process, by employing an excess of Che oxidising 
agent. 

Cccpounds of general formula I wherein Y 
represents a group R50 2 wherein R represencs a 
straight- or brancbed-chain alkyl group containing • 
free 1 to 6 carbon atoms which is substituted by one 
or core fluorine atoms nay also be prepared by a 
halogen exchange reaction of a compound of" general 
formula I wherein Y represents a group RS0 2 wherein 
R represents a straight:- or branched-chain alkyl group ' 
containing froc 1 'to- 6 carbon atoms which is - 
substituted by one or core chlorine atoms with a 
fluorinating agent such as a mixture of antimony 
trifluoride and antimony pentachloride, KF or Csr at a 
temperature froc 50°C to 200°C. 

Cocpounds of general formula I wherein Y 
represents a group R50 £ cay also be prepared by 
reaction of a cocpoucd of general formula X-I with Che 
appropriate sulphonic anhydride of general formula 
CRS0 2 K> for exacple trifluorcmethanesulphonic cr 
methanesulphonic anhydride and in Che presence ofl V' 
aluminium chloride as catalyst, and employing an inert 
organic solvenC such as 1, 1 . 2 ,2-tetrachloroethane at a 
temperacure froc ambient to 150 a C. 



Compounds of general fcr=ula I wherein Z 
•represents a straighc- or branched-chain alicyl group 
containing free 1 Co 4 careen atoms, che carboxy 
group, a group R 19 S wherein R 19 represents a 
straight- or branched-chain alkyl group containing 
f rom l_to .5 carbon atoms which cay be unsubsti tuted 0 
substituted by one or more halogen atocs or Z 
represents a trialkylsilyl group containing from 1 to 
6 carbon atoms in each alkyl group which nay be the 
same or different may be prepared by the reaction of t 
compound of general formula I wherein Z represents a 
hydrogen, bromine or iodine atom with a.lithiatins 
agent preferably lithium diisoprcpylamice or n-buryl 
"lithium, and reaction wi th the appropriate substrate 
from alkyl halide, carbon dioxide,' dialkylsulphides or 
trialkylsilyl halides respectively at a temperature 
from -73 S C to ambient temperature, and in an inert 
solvent, preferably tetrahydrof uran. 

Cocpounds of general formula I wherein Z 
represents a hydrogen atom may be prepared by 
diazotisation of an amine of general formula I wherein 
Z represents the unsubsti tuted amino group using an 
alkyl nitrite, preferably tert-butyl nitrite, in an 
inert solvent preferably tetrahydrof uran, at a 
temperature from ambient temperature to the reflux 
temperature of the reaction mixture. 



or 
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Cczpcur.es of general formula I wherein 2 
represents a group R 19 SO cay be prepared by Che 
reaction of a cccpound of general formula I wherein 2 
represents a group R 19 S with an oxidising agent, 
preferably 3-chloroperbenzoic acid in a solvent such 
as dichiorccechane, or by hydrogen peroxide in acetic 
acid at a temperature from 0°C to the reflux 
tesperature of the reaction mixture. 

Compounds of general formula I wherein 2 
represents a group R 19 S0 2 may also be prepared by 
the above process, by employing an excess of the. 
oxidising agent.* 

Compounds of general formula I wherein 2 
represents the fluorine atom or .the cyano group may be 
prepared by the reaction of a halide of general 
formula I wherein 2 represents the chlorine or bromine 
atom with an alkali metal fluoride, preferably caesium 
fluoride, or with an alkali metal cyanide preferably 
KCN, under anhydrous conditions in an inert solvent, 
preferably sulfolane, and at a temperature from 
ambient temperature to 150°C. 



25 
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Ccapounds of general formula I wherein 2 
represents Che nicro group cay be prepared by y 
oxidation of amines of general formula I wherein Z 
represents the unsubsci tuted amino group vich an 
oxidant, preferably cr if luoroperacetic acid or 

m-chloroperbenzoic acid and in an inert organic. 

solvent preferably dichloromethane at a temperature 
from 0°C to reflux. 

Compounds of general formula I wherein 2 
represents the cyano group may be prepared by 
dehydration of the corresponding aside preferably by 
heating with phosphorous pentoxide at a temperature 
from 50 °C to 250° C. . 

The amides cay be prepared (i) by reacting a 
carboxylic acid of general formula I wherein Z 
represents a carboxy group with a chlorinating agent 
preferably thionyl chloride, and (ii) reacting the 
resultant acid chloride of general formula XVIII with 
ammonia 

(i) cfae reaction vich a chlorinating agent preferably, 
thionyl chloride is generally conducted at a 
teaoerature frcs assient teaoerature to the reflux 
teaoerature of the reaction mixture; 

(ii) the reaction with aaaonia is generally conducted 
in a solvent which cay be inert, preferably toluene, 
or in the presence of water, and at a taaoerature from 
0 e C to 100°C. 




m ~ S3 ~ & 

Compounds or general -for—la I wherein Y 
represents a group RSG 2 is ccher Chan a 
1-alkenylsulphcnyl group cay be prepared alternative!' 
by reaction of sulphinace metal (e.g. sodiun) salts' 
with a reagenc of general formula R'X 1 or preferably 
a sulphace of general formula (R') 2 S0 4 , in a 
solvenc such as water and in Che presence of sodium 
bicarbonace ac a temperature from 0°C to 100°C. 

The intermediate sulphinace sodium salts may be 
prepared by reaction of sulphonyl chlorides of general 
formula XIV wich sodium sulphite in Che presence of 
sodiun bicarbonace and water as solvent, ac a 
Cesperacure from 50°C Co reflux. 

Inceraediaces of general formula XIV cay also be 
prepared from the thiocyanates of general formula I 
wherein Y represencs a chiocyanato group by 
chlorinacion using chlorine in a solvenc, preferably 
wacer, ac a temperature from ambienc to reflux. 

Compounds of general formula I wherein R 3 
represencs a halcalkylsulphinyl group may be prepared 
by oxidation of a haloalkylthio derivative of general 
formula I, preferably with m-chloroperbenzcic and in 
an inert organic' solvent preferably dichloromethane, 
at a temperature from 0 # C to reflux. 

Compounds of general formula I wherein R 3 
represencs a haloalkyLsulphonyl group may be prepared 
in a similar, manner, by employing two molar 
equivalents of oxidant. 
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m Cc~ ?c -ccs Of £ ene .,i rA _ ^ 

W fiene.al MlEula I wherein Y 5 

• «-P.r« w . froo _ 10 . p Co +l0 . c> ««« 

phocolysis la che presence of 

presence of excess sociun ; 

CeCrafluorcboric acid ac a f.^- 

acaieoc. — 

"; cIa e=i " 01 " — 2 = iiea ; co 

represents che mechvl 

meeayl group may be prenarec by 

• redt -' c ^<=n of an acid of go ne - a7 f 

. 8-ne.al formula XVI using * 

reducing agenc, pre P e . a , Iv , * 
coc . n7 , P"-e.aoly borane-cecrahydrof uran 

conplex in a solvent pref-ablv ^ u . 

P-e— ably tecrahycrofuran ac i 
ce=?eracure f roo . 30 . c Co rifW 

Ccopounds of gene-al F™ i „ 

S e.al fcr=ula I wherein 2 

zrr a ttiai ^^ *« UP -« bereiaoefflr , 

d £ ;; up Bich a «.« ueUUB . i 

c/i licfaiun, and reacsion with j 

a Crialkylsilyl halide ac a r.™ ~ 1 

6 ac a Ce PPeracure free -78-C xo . 

aobienc, ar ,d in an ine-r o„ , 3 

... , " C 0r S aQ ^ solvent preferably 1 

ceerabydrofuran, opcionally i n an ,- n * 

in an mere a crrospbere. j 



The following processes optionally followed by che 
subsidiary processes hereinbefore described permic che 
preparation of che remaining cc=?cunds of general 
formula I noc described above, as well as scce whose 
preparation is described above. 

Compounds of general formula I wherein R 4 
represencs a chlorine, brc=ine or iodine acoc and 2 
represents che unsubsclesited amino group, may be 
prepared by che diazocisacion of che (dianino) 
eoepousds of general formula I in which 2 represencs 
and R 4 i s replaced by amino, using a molar 
equivalenc of sodium nitrite in a mineral acid, for 
example a mixture of concencrated sulphuric acid and 
acecic acid, at a Cemperscure from 0 Co 60 a C, and by " 
subsequent 1 reaction "with the appropriate copper sale 
and appropriace mineral acid or' wich an acueous 
solution of pecassium iodide (when R 4 represents an 
iodine atom) ac a Cemperature from 0 Co 100°C. 

mm The diamino cocpounds above wherein Y represencs 
the cyano group may be prepared by the reaction of 
potassium cyanoform KC(CN) 3 with a phenylhydfazine 
of general formula II in the presence .of hydrochloric 
acid, ac a Cemperature free 50°C to the reflux 
teaperacure of che reaction mixcure. ■ U 
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of general formula I wherein R' 



represses Che f luocomechyl group may be prepaj-d.by 
rescuing a compound of general formula XII wfcj a 
fluorescing agenC, preferably dlechylacinosuljhuc 
Crifluoride, n an Inerc organic solvenc, preferably 
dichloromeehane, ac a eacperacure from -73'C cc? che 



reflux Cemperacure o£ che reaccion mixture. 

InCarmediaces of general formula XII cay bj 
prepared by reduceion of cccpounds of general gjormula 
XIX preferably! wich Hchiua borohydr ide_ in an jinerc 
organic solvenc e.g. CeCrahydrofuran ac a CecpJracuce 



frca Q°C Co Che reflux eecperafiure of che reaction 



mixture. 
o20 



I 



Intermediates of general formulae Xix' (wheel In 



represents an alkyl group) and XX wherein z! 
represenCs cha unsubseieuced amino group cay bej 
cbcained by chi reaccion of a compound df che general 
formula XIII (wherein R° re?cesencs an alkoxy gtoup) 
with a molar equivalenc of compound of general formula 
Y'CH 2 CN, i.e. oalononiCriW when Y represents c>je 
cyano group, in che presence of an anhydrous soljvenC, " 
e.g. echanol, and a molar equivalent of a base, ,L S . 
sodium hydride and ac a temperature from 0 co 50-C 
follows. If desired, by hydrolysis of che esterl of 



general formula XIX wich an aqueous base, e.g. sodium 
hydroxide, wich a co-solvenc, e.g. echanol, ac a j 

CemperaCure from 0 a C Co che r a «i,,v L 

v <.« cne reflux Cemperacure of che 

reaccion mixcuri. • - 1 Q g I 

87192361 
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Intermediates of general formulae TV and XIII cay 
be prepared, by chlorina.tion of che appropriate 
unsubscitutcd compound using chlorine or ocher 

chlorinating agenc! 

I ! 
Incermediaces of general formulae IV and XIII majr 

be prepared by diarccisation of che appropriace ! 
aniline wich a solution of a mola: equivalent of ' j 
sodium nitrite in a: mineral acid, e.g. a mixture of j. 
concentrated sulphuric acid and acetic acid ac a ! 

:o 60°C, and then reacting with cjie 
CH 3 CQCH(Cl)CN or a compound of \ 
general formula CH a C0CH(ci)C0R° wherein R° * 
represents an alkoxy .group in che presence of an inert 
solvent, e.g. a mixcura of water and ethanol, 



temperature free 0 
compound of formula 



buffered, e.g. with 



i 



exesss sodium acetate, and at a 
temperature from 0 Co 50°C. j 

Compounds of general formula I wherein R 4 j 
represents the nitro group cay be prepared by j 
oxidation of the corresponding amine wi Cb an oxidancj 
prefarably tr £ f luoro'peracetic acid or m-chloro- ! 
perbsnzoic acid in ajn in«rt organic solvit pceferabli 
dichloromathacia at a! temperature from 0°C to reflux, j 



By amploying known promoting agents In this process 



i 



compounds of general 



the amino group may be prepared. 

i»85 . 87192361 
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Coczcuzds of general forcula I wherein R A 
represer.es the fluorine aces cay be prepared by che 
diazotisation of che corresponding anice of general 
formula I in which R 4 is replaced by -NKj using 
for example a solution of sodiuc nitrite in a mineral 
acid, for exacpis sulphuric acid and in the presence 
of fluoroboric acid or its sodiun salt and" subseql]£Ht" 
theraolysis or photolysis ' of the diazoniuc 
fluoroborste derivative by cechods known Der se. 

Aoine interred iaces above wherein Z represents 
che hydrogen accn cay be prepared by perrcrcing a 
Curtius rearrangesent of che corresponding acid azide 
by heating in. an inert organic solvent such as .toluene 
at a tecperacure from 50° to 150 8 C to give an 
isocyanace which is^ then reacted with for exacple 
tert-butanol to give a carbacate, which in turn is 
hydrolysed using dilute acid preferably .hydrochloric 
acid in echanol at a tecperature free acbient to 
reflux. 

Intercediate acid azides cay be prepared by 
reaction of a car boxy lie acid of general forcula XX 
wherein 2 represents the hydrogen atom with a 
chlorinating agent, preferably thionyl chloride at 
tecperatures froc acbient Co reflux, followed by 
reaction of the intercediate acid chloride with sodiuc 
azide in a polar . solvent , preferably acecone and water 
at a te=peracure from Q'C to acbient. 
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Cocpcunds of g „ eral for=ula r uhere . n r4 

represents the cy ano , toup ssy a , so be ^ 

r -" C:iOS 3 Cari " yUc «« °< foraula XX with 

• "lorinacing agent. preferafcly chionyl ^^^^ a£ 

7 ieac co " fi " '«p«" Ure . fo u, wed iy TeacEioa of 

the xnterzediace acid chlorld- with areola Co gfve an 
" 1 - nCar —-- a - a . a ? ida which is cb en dehydtaced by h 
* dehydrating reag„t, preferably pbospborus 
pencoxide at a e eap . MCare freo 30 . 2J0 . C> 

Ioter=ediatas 0 f general f or=ula xx cay be 
pre ?arad by bydrolysls of che „„„ ?onding ^ 
Seneral for=ula m prc , eraoly - usiag . ^ ^ , 

"diun hydroxide asd a solvenc £uch aj aaueous 

alcohol, ,„< « e , te=p erac . uce £raa 0 . c eo £he re£1 . u . . ;. 

Cerperature of Che reaction texture. -- - 

Confounds of general fornula I wherein Y 
represents a 1.1-diflubroaUyl group which nay be 
substituted by ooe or nore additional halogen atons 

cay be prepared by che reacefnr, „r 

ne reaction or a ccooound of 

general fornula I wherein Y represents straight- or 
brancbed-chain alxanoyl group concaining froo 2 to 6 
«rb=n aeons. or the corresponding cocpcund in which Y 
is replaced by the forayl group „ , ^ 

branched-chain alkanoyl group containing fron 2 to 6 
carbon aeons which is substituted by one or nor. 
halogen atons with a fluorinating agent, preferably 



diethylaminosulphur triflucride or sulphur 
tetraflucride in an Inert organic solvenc, preferab 
dichlorcmethane, ac a temperature from -7S°C Co 
ambient. 

Compounds of general formula I wherein Y 
represent che crif lucrcaethyl group or a 
trifluorcmetbylslkyl group concaining from 2 to 6 
carbon atoms which may be substituted by one or core 
additional halogen atoms may be prepared by the 
reaction cf a fluoridating agent, e.g. sulphur 
tetraflucride, with an acid of general formula XVI c 
. the corresponding carboxyalkyl compound (it being 
understood that the carboxy group cay be*attached to 
any position of the ' alley 1 moiety) at a temperature 
"from ambTen't~to 150"°C. " ' "' "" "' 
Salts with pesticidally-accepcable bases of 
compounds of general formula I wherein Z represents 
the carbcxy group nay be prepared frca the 
corresponding compounds of general formula I by 
methods known p_er £e," for example by reacting 
stoichiometric quantities of the 'compound of general 
formula I and the appropriate base, for example an 
alkali metal hydroxide, carbonate or bicarbonate, an 
alkaline earth metal hydroxide or carbonate, -.ammonia 
or an amine (e.g. diethanolamine, triethanolaaine , 
octylamine, morpholine or dioctylamine) , in a suitable 
solvent:. The salts may, if necessary, fee purified by 
recryscallisation froc one,' two or more suitable 
solvents. 
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Compounds or general formula I not hitherto 
disclosed or described in the chemical literature, 
together with cheir processes of preparation fern 
further features of the present invention. 

The present invention accordingly provides the 
ccnpour.es of general formula I, wherein the various 
symbols are as hereinbefore czzized, and salts 
ther eor, with the exclusion of the compounds wherein 

R^ and 2 both represent methyl, Y represents 

3 

thiocyanato and (R ) represents 2-, 3- or 

4-nitrc, 4-sethyi, 4-chloro or 2,4-dinitro 

4 

substitution; R represents methyl, Y represents 
cyano, 2 represents unsubstituted amino and (R 3 ) R 
represents 4-chicro, 2 ,4-dichlcro , 3, 4-dichlorc, 

lrc_hlor o-4-m.e.t.h.y.l.. .or _.2-ce thy 1 -A? chio.ro. -substitution ; 

4 ~ : 
R represents methyl, Y represents cyano or CONH^, 

2 represents unsubstituted amino and (3?>) 

n 

represents 3- or 4-fluoro substitution; R^ 
represents ethyl, Y represents cyano or CONI-^. 2 
represents unsubstituted amino and (R^) Q 
represents 3- or 4-chloro, 2-, 3- or 4-fluoro or 
methyl, 3-bromo or 3-nitro substitution; R 4 

« 

represents propyl, Y represents cyano or C0NH 2 , 2 
represents unsubstituted amino and (R^) n 
represents 3-fluoro substitution; R 4 represents 
methyl, Y represents sulphamoyl , 2 represents chloro 
and_ (R 3 ) n represents 4-chloro substitution; R^ 



represents methyl, Y represents nicro, and 2 
represents chloro or R 4 represents chloro. Y 
, represents ciCro. and Z represents methyl and 
(R 3 ) n represents 4-nitro; and R 4 represents 
nitro., Y represents cyaco or CONH^. 'Z represents 
hydrogen and (R 3 ) q represer.es 4-nicro substitution. 

According to a further feature of the present 
invention there are provided intermediates for the 
preparation of certain compounds of general formula I 
i.e. compounds for which in their alternative meaning, 
Y represents the hydrogen atom, the formyl or carboxy 
group, a straight- or branched-chain alkanoyl group 
containing frcs 2 to 6 carbon atoms which is 
substituted by one or more.' halogen acorns, the dithio 
_group_.. (which ..joins .tv-o- pyraz-o-le- r tngs)-, -•the -amrno- • - 
group, the -£0 £ C1 group, a straight- or 
branched-chain carbcxyalkyl group containing from 2 Co 
6 carbon atccs, 2 represents the carbamoyl group or a 
straight- or branched-chain alkoxyesr benyl group 
containing from 2 to 7 carbon atoms or the ■ 
diphenoxycarbonylamino group, (R 3 ) n substitution 
is a preferred combination given earlier in the 
specification or R 4 represents the amine, 
hydroxymethyl, carboxy or carbamoyl group or a * 
straight- or branched-chain alkoxycarbocyl or -| 
alkoxycarbonylamino group containing from 2 Co 7 
carbon atoms. 



The following Examples and Reference Examples 
ill us Crate the preparation of conpounds of general 
formula I according co che present invencion:- 

EXAHPLZ 1 

Ccsccund No.l 

A mixture cf 2 , 4, 6-trichlcrophenylhydrazine 
(21.1 g) and tecracyancechylene <13r3"g) In etbanol " 
(100 ml) was beared ac reflux for 15 minutes. The 
reaction mixture was cooled and che solid precipicace 
was filtered off and washed wi ch diethyl ether Co giv 
5-amino-3,4-dicyano-l-(2, 4, 6-tr ichlorophenyl) pyrazole 
(13 g), as a buff coloured solid, m.p. 257=27l°C. 

EXAMPLE 2 

Compounds Nos.2 and 3 

Tetracyanoechylene (1.9 g) and 2,6-dichIoro- 

4- trifluorocetbylphenylhydrazine (3.7 g) was added to a 
eagnetically-stirred solution of sodium .acetate (0.6 g) 
in glacial acetic acid (15 cl) at laboratory 
temperature. After stirring for 15 minutes, a 
colourless solid precipitated fron the solution and 
stirring was continued overnight. The oixture was 
then filcered. The solid ofacained was washed 
successively with acecic acid, water, aqueous sodiuzi Zi 
bicarbonace solution and water, to give 

5- anino-l-(2,6-dichloro-4-trifluorooethylphenvl)- 
3,4-dicyanopyrazole (2.5 g) , as beige crystals, 
n.p. 221-222'C. 



^Ffiy proceeding in a simi^rc career, but repl»f»/-— 

che 2, 6-dichloro-4-crifl'jcrocaEhylpher.yIhycra2iae 
by 2,3, 5, 6-tetrachlorophenylhydrazine, Caere was 
obtained :- 

5-Amino-3,4-dicyahc-l-(2,3,5, 6-tetrachiorophenyl),, 
pyrazole, n.p. greater than 330°C, in the form of a " ' 
buff-coloured powder. 

RZJ-RZHCZ EXAKPLZ 1 

Pbenylhycracines used as starting materials in 
Examples 1, 2 and 11, not hitherto described in the 
chemical literature were prepared as follows:- 

2,6-Dichlcro-A-trifluorocethylpheoylaniline 
. (4.3 g). was dissolved with stirring, in glacial acetic 
acid (23 ml). A solution of sodium nitrite (1.5 g) in 
concentrated sulphuric acid (11 ml) was then added at 
55--60°C. The solution thus obtained was cooled to *" i: 
0-5°C and a solution of stannous chloride (16.4 g) in • 
concentrated hydrochloric acid (14 ml) was added with 
vigorous stirring. A cream-coloured solid 
precipitated. The mixture was filtered and the solid 
obtained was added to a mixture of aqueous ammonia 
solution and ice. The mixture thus obtained was 
extracted with diethyl ether (6 x 500 ml) and the 
combined ethereal extracts were dried over sodium 
sulphate, filtered and evaporated to dryness to give 

25 

2, 6-dichloro-4-trifluoromethylphenylhydra2ine (3.7 g) 
m.p. 54-56'C, in the form of & colourless crystalline 
solid. 



By P r.oc C ^ s ln a l£=Uar maancr _ b § tepUclBi 

Che 2.^i=hloro-4-trifluoro=eth y laniH»e by ^ 
heteinafter indices aniline chere Here prepared; _ 

2-Chloro-4-cri£Zuora« = h y lp h=nylhydzaiin=> „ 
38-39-C. in the for= of , eoWlMS ^ ^ 

2-chloro-4-trifiuorc==tb y laniliae. 

ECAKPLS 3 . 

Cotapound No- & - . . 

£«">*yeth y lene=alononitrile (44. 5g) and 
2 -6-di="oro-4- t rifl U ore« £hy l pbeoylhydraIlne C80 . 0g) 
-ere added to a seized solution of sodiu= acetate 
CU.4D in glacial acetic acid (110 .„ a c laboratory 
Ce=pe:scure. A thick suspension was obtained and was 
"irred overnight, after which a dart solution had 
fer=ed. The solvent was evaporated in vacuo, and the 
re S id as: waa-- a nu-ted wi th^ous 7od"ieli" e arb7nat e 
"lution (100=1) and extracted with dichlcro^ecbane (3 
* lOtel). and the c==bin e d extracts were washed with 
»diu= bicarbonate solution (50=1). then with wate- 
ClOOnl). cried over anh y drous C a S r.esiu= .ulnhate an " d 
evaporated in vacuo to give a dark s y rup. TMs was 
heated at reflux with 2-ethoxyethancl (200=1) for 1 
hour, and then evaporated in vacuo to give a dark oil 
The oil was dissolved in dichloro=ethane, washed with 
"diua bicarbonate solution (50ml) . then with water 
(lOOnl), dried over anhydrous tagnesium sulnhate. 
eteated with charcoal, and evaporated in vacuo to give 
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a black solid. The solid was recrystailised twi Ce f t ^""5 
a mixture of toluene and petroleum ether (b.p. 60- 3o /* § 
to give 5-a=£no-4-cyana-l-(2.6-dichloro- 3 
A-crifluorc=ecbylphenyl)-3- = echylpyra2ci- (49.3g) p J 
n.p. 194-196-.C, . in Che form of pale brown crystals. " % 

EXAKPLZ 4 3 
Cocaounds Nos.5, 22, 24 arrd 36 

To a mechanically scirred solucion of ~ 
2,6-dichloro-4-trifluorc=ethylphe.nylhydrazine 
(180.3 g) in dry diethyl ether (700 ml) was added 
anhydrous potassium carbonate (112 g) , and the mixture" 
was cooled to 0-C. To this mixture was addtd 
dropwise during half-an-hour a solution of 

2-chloro-l,l-dicyano-2-trifluoroc:ethylechylene 

._. 15 „ • " . J 13 2 ' l . S). J? A'?.. 4 i « thy l._e ther (3.5.0- ml) .. The-- - - 

: ice-bath was removed at the end of the reaction, and 
the- mixture was left overnight and then poured onto 
water (2000 ml). The ethereal layer was separated 
and the aqueous solution extracted with diethyl ether { 
20 (2 x 300 ml). The combined extracts were dried over j 
anhydrous magnesium sulphate, filtered, 'and evaporated j 
In .vacuo to give a buff solid (350 g) . j 
Recrystallisation from toluene/hexane gave white • j 

crystals (169.5 g) m.p. 202-204-c of 
25 5-anina-4-cyano-l-C2,6-dichloro° 

4-trifluoromethylphenyl).3-trifluoromechylpyrarole. 
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B^roceecing in a similar £Uer. but 
replacing che 2-chloro-l . l-dicyano-2-trif luoromethyl- 
ethylene by 2-chloro-l-cyanc-l-cethanesulphonyl- 

2-triflucromethylethylene there was prepared:- 

5-Anino-l-(2,6-dichIoro-4-CrifluocoaeChyl- 

phenyD-A-methanesulphonyl-a-trifludromeChylpyrarcIe 
in the form of buff crystals m.p. 215-218-C. fres 

coluene-hexane. - • •• • 

By proceeding in a similar manner, but 
replacing the 2-chloro-l .l-<iicyano-2-Cr if luorome thy 1- 
ethylene by 2-cbloro-l-cyano-l-mechoxycarbcnyl- 
2-trifluorcmethylethylene there was prepared:- 

5-Aaino-l-(2,6-cichlorc-4-trifluoroEethyl- 
phenyl)-A. ffi ethoxycarbonyl.3-trifluoromethylpyra2ole in 

che form of fawn crystals, m.p. 114--115'C. fron bexane. 

By proceeding in a similar manner, but 
replacing the 2 . 6-dichlorc-4-trif luoromethylphenyl- 
bydrazine by 2 . 6-dichloro-4-tri f luorcmethoxyphenyl- 

hydrazine there was prepared :- 

5-Amino-4-cyano-l-(2.6-dichloro-4-crifluoro- 

methoxyphenyl)-3-trifluorc=ethylpyrazole in the form 

of white crystals, m.p. 160-160.5-C from toluene- 

hexaue. 



example 5 

Cc^-cv-ds Ncs.19, 20, 21 and LI 

Anhydrous sodium acetate (0.246 g) was added 
Co a stirred solution of 2-chlorc-l , 1-dicyano- 
2-pentaf luorcethylethylene (1.38 g) in acetic acid 
(5 nil)* To this mixture was added 

2, 6-dichloro-4-trif luorcmethylphenylhydranine (1.47 g) 
during 5 minutes. After stirring overnight the 
mixrure was neutralised with sodium bicarbonate 
solution, and extracted with dichloromethane (2 x 50 . 
ml). The combined extracts were washed with water, 
dried -over anhydrous magnesium sulphate, filtered, and 
evaporated in vacuo to give a buff solid (2.1 g) . 
-This solid -was heated under reflux with 
2-ethoxyethanol (10 ml) for 1 hour, and evaporated jln 
vacuo to give a brown oil (2.2 g) . This oil was 
chroma tographed on silica (Merck, 230-400 mesh, 0.7 kg 
cr"^) using a mixture of dichloromethane and ethyl 
acetate (98:2) to give a yellow solid. 
Recrystallisation fron a mixture of dichloromethane 
and petroleum ether gave 5-amino-4-cyano- 
l-(2, 6-dichloro-4-trifluorcmethylphenyl)-3-pentaf luoro< 
ethylpyrazcle as white crystals, in. p. 160-152 C C. 

By proceeding in a similar manner, but 
replacing the 2-chloro-l,l-dicyano-2-pentaf luoro- 
ethyl-ethylene .by 2-chloro-l 9 l-dicyana-2-chloro- 
dif luoromethylethylene ther« was prepared:- 



-ffii =o-3 -ch lor ad if luoromethyl - 



5-ffiino-3-chiorodifluoromethyI-l-(2 t 6- 
dichloro-4-trifluorc=eChylphenyl) -4-cyanopyrazole in 
the form of white prisms, m.p. 192°C, from toluene- 
hexane- 

By proceeding in a similar manner, but 
replacing che 2-chloro-l, l-dicyano-2-pentafluoroethyl 
ethylene by 2-chloro-l, l-dicyano-2-difluorcmethyl- 
ethylene there was prepared:- 

5-Acino-l-(2,6-dichloro- / :-trifluorccethyl- 
phenyl)-4-cyanc-3-difluorometbylpyrazole in the form 
of a colourless solid, m.p. 184. 5°C (from toluene- 
petroleum ether). 

By proceeding in a similar manner, but 
replacing the 2-chloro-l, l-dicyano-2-pentaf luoroetfayl- 
ethylene by 2-cfaloro-l, l-dicyano-2-heptaf luoropropyl- 
ethylene there was prepared:- 

5-Amino-l-(2,6-dichloro-4-trif luoromethyl- 
phenyl) -4-cyano-3-heptaf luorcpropylpyrazole in the 
form of colourless prisms, m.p. 139-140°C (from 
toluene-petroleum ether). 

REFERENCE EXAMPLE 2 

Chloro-dicyanoethylen.es used as starting 
materials in the above Examples, not hitherto 
described in the chemical literature were prepared ■&£ 
follows:- 



A suspecaicc of 2-cyft-3-hydrcx7-4-ci:Ioro ~ 
*.4-<iI£luotobuc-2-«esIerile sodium -sale (1S.56 g) j 
^ dichlorcmethane (60 ml) was stirred at room 

temperature and tr e ated wich phosphorus pestachicrid e 
(19.27 g). The suspension was heated under r=fl Ux 
for 6 hours, cooled and filtered, and the filtrate w aa 
.distilled. A Werner fractionating colu=n was used to 
give 2-chldrb-17rafiyaao-2-chlorT)difluoronechyl- ~~ 
ethylene as a liquid, b.p. 88«C (44 mmHg) (71 g) . 

. By proceeding in a similar manner, but 
replacing 2-cyano-3-hydroxy-4-chloro-4.4-difluorcbut- ' 
2-enenitrile sodium salt by 2-cyano-3-hycroxy-4 , 4- 
diflucrobut-2-etenitrile sodium salt thers was prsrarsd 
2-chloro-l, l-dicyano-2-difluoro=ethyl-ethylene as a 
liquid, b.p. 94°C (46 mmHg). 

By replacing 2-cyar.o-3-hydroxy-4-chlo.ro-4, 4- 
difluorobut-2-enenitrile' sodium salt by 3-hydroxy-2- 

Eethanesulphonyl-4,4,4-crifluorobut-2-enenitrile 
sodium salt and proceeding in a similar manner there 
was prepared 2-chloro-l-cyanc-l-me thanesulphonyl-2- 
trifluoromethylechylene as a pale brown liquid. 

By replacing 2-cyanc-3-hydroxy-4-chloro-4, 4- 
difluorobut-2-enenitrile sodium salt by 3-bydroxy-2- 

methoxycarbonyl-4,4,4-trifluorobut-2-enenitrile sodium 
salt and proceeding in a similar manner there was 
prepared 2-chloro-l-cyano-l-cethoxycarbcnyl-2- 
crifluoromethylethylene as a colourless oil, 
"b.p. 86-92'C at 23-25 cm Hg. 



By placing 2-cyano-3 -hydro 4-chlor 0-4,4- 
dif luorobut-2-eneni trile sodium salt by 2-cyano- 
3-hydroxy-4, 4,5,5,6, 6, 6-heptafluorohex-2-eneni trile 
sodium sale and proceeding in a similar manner there 
was prepared 2-chloro-l, 1-dicy ano-2-heptaf luorcpropyl- 
ethylene as a pale yellow liquid, b.p. 110°C 
at 60 mmHg. 

RS7ZSZNCZ EXAHFLZ 3 
The sodium sales used in Che above Reference 
Examples as scarring materials, not hitherto described 
in the chemical literature were prepared as follows:- 

To a solution of sodium methcxide (5.61 g) in 
anhydrous methanol (70 ml) was added maloncni trile 
(6.85 g) and the yellow solution treated with methyl 
chlcrcdif luoroacetate (15 g) • The mixture was heated 
under reflux for 4 hours, the solvent was evaporated 
in vacuo and re-evaporated after additiqin of toluene 
to give 2-cyano-3-hydroxy-4-chloro-4, 4-difluoro- 
but-2-enenitrile sodium salt as a brown solid 
(18. 9g). This was dried in a* vacuum desiccator* 

By proceeding in a similar manner, but 
replacing methyl chlorodifluoroaceta te by ethyl 
dif luoroacetate there was obtained 2-cyano-3-hydroxy- 
4, 4-difluorobut-2-eneni trile sodium salt as a light 
brown solid. 

By proceeding in a similar manner, but 
replacing methyl chlorodif luoroacetate by methyl 



* — and Che^lonccicril e by BecV 

• «d lun „lc as , ^ Miid _ _ -U. 

By Preceding in . aiaiUz ^ 
r s? U= iDS ;nachn chlorodirluoroaceraca M 
.^fluoroacecace. and/he ^lonooicrile fay 

« 3 buff solid. IU= " U 

»?la=i 0s aechyl chlorodi fluoresced by CeCJjyl 
bepcafluorobucyrace there Bas ob£ained ^ 

sodium sale a? a 7«r~i,- v 

S 3 brown hygroscopic solid. 

' ■EXAMPLE 6 

' Cocsound No. 23 

To stirred 80S sulphuric acid (22 ml) was 
added ^^=^-cyeno-l-a. 6 - dicbloro .,. Crinuorc _ 
^P^yU-3- t rifluoroce= ay l maiele (3 . 9Sg; a£ 
C- Afcer 1 hour che cooled aolueIoc .„ poured 
-co ice and exceed «ieh dichlorcnechane 

C °°"" d -» wich warer. dried 

over anhydrous ^nesiun aulphaee _ ^ ^ 

-poraced in vacuo to give . Bhlte ^ ^ 
•olid uas reorganised fr co eth yl acerace-p.rroleuo 
«oer Co 8 i ve ^-i=o-4-carha=on-l-(2.«-dichloro- 



4-crifluorcm^hyl?her.yl)-3-triflucrcme^rl?yrazole 
(3.5 g), m.pT 169-171'C in the form of white crystals. 

EXAMPLE 7 

Compounds Ncs.6. 7 and 8 

3 , 5-Diamino-4-cyano-l-(2 , 6-dichloro-4-tri- 
fluorcmethyl?henyl)pyrazole (3-9g; prepared as 
described below) was dissolved with stirring in 
glacial acetic acid (60=1) at 15°C. A solution of . 
sodium nitrite (0.88g) in concentrated sulphuric acid 
(5.85ml) was then added over 5 minutes, maintaining at 
15°C. After 15 minutes longer at this temperature, 
the dark red oil solution was poured- during 1 minute 
onto a stirred solution, of cuprous chloride (2.32g) in 
concentrated hydrochloric acid (36ml). After 15 
"minutes at laboratory temperature, by which time the 
evolution of nitrogen had completely subsided, the 
reaction mixture was poured onto excess ice and water, 
and extracted with dichloromethane (3 x 50ml). The 
combined extracts were washed- with water (2 x 50ml), 
then with sodium bicarbonate solution (5Cml) , dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo to give a brown semi -solid (4.1g). 
Chromatography on silica (Merck, 230-400 mesh, 
0.7 kg cm" 2 ) using a mixture of dichloromethane and 
ethyl acetate (98:2) as eluent gave after evaporation 
of the eluate and recrys tallisation of the residue 
from a mixture of dichloromethane and petroleum ether 



^^^^^ 

~(b.p. 60-SO-C) S-anino-S-chlcro^-cyano-l-a.g. 
dichIoro-4-trifl uococe=; , ylph „ 7l)pyiaiole ( ' 

■-P. H9-I91T. in che for* ox white crystal ' 

By proceeding in a si= il ar Eanner but 
replacing the cuprous chloride and concentrated 
hydrochloric acid by cuprous brccide and 4a: u/v 
- hycrobrcnic „cid respectively there was prepared:- 

5-Anino-3-bro=o-4-cyar.o-l-C2.6-diehloro-4. 
trifluorocethyiphenyljpyrazole, n.p. lS2-lg3. Cf In t , 
forr of white crystals. 

By replacing the cuprous chloride and " 
concentrated hydrochloric acid by a solution'of 
potassiun, iodide in water there was prepared:- 

3-taino-3-iodo-4-cyano-l-(2;6-dichloro-4- 
CrifluoroiethylphenyDpyrazole. n.p. ^OS-aiO-C, in the 
form of white- crystals. 

A suspension of 2, 6-diehloro-4-trif luoro- 
methylpbenylhydrarlne (14.7g) in water (40ml) was 
stirred with concentrated hydrochloric acid (3.2=1). 
and potassiua cyauofor. (8.32g) added. The suspension 
«as stirred and heated under reflux for 16 hours, and 
left to cool overnight. The suture was washed Into a 
separating funnel with the aid of ethyl acetate and 
water, and the organic phase collected. Tie aqueous 
phase was re-estracced with ethyl acetate (2 a 80=1). 
and the coobined organic solutions washed with water 



)mZ) , dried over anhydrous Wz: 



(2 2 , dried over anhydrous Wznesiun sulphate, 

and evapcraced j_n vacuo Co give an orange solid 

(20. 9g). Two r eery seal li sac ions frcn a mixrur e of 

ethyl ac^caCe and pecraleun echer (b.p, 60-50°C) gave 

3, 5-diacino-4-cyano-l-(2, 6-dichlor c-4-cr if luorcnechyl- 

phesyDpyrazole (7.75g) , "tt-p. 208-210 o C in Che forn of 

white cryscals, * 
« 

EXAKPLS 8 

Cgsrcund No. 9 

A solution of ethanethiol (2.1g) in toluene 
(ltel) was added dropvxse at 5-10*C to a stirred 
suspension of tf-chlorosuccininide (4.7g) in toluene 
(40=1). The reaction mixture was filtered after 20 
minutes to give a solution of ethanesulpbenyl 
chloride. This filtrate was added dropwise wich 
stirring to a solution cf 5-a=ino-4-cyano-l-(2 , 6- 
dichloro-4-crifluorocethylphenyl)-3-ae thylpyrazole 
sccium salt [prepared in si tu by reaction of 5-amino- 
4-cyano-l-(2,6-dichloro-4-trifluoroeethylphenyl)-3- 
jcethylpyrarole (5g) with sodium hydride (0.4g) ] in 
tetrahydrofuran (50nl) containing 15-crown-5 (3 drops)- 
at a temperature of 5-10*C. After 2 hours, aqueous 

sodium bicarbonate solution (50=1) wa3 added, and the 

_ \ 

organic phase was separaCed and washed with waCei^ (2 x 
50nl) , and dried over anhydrous magnesiun sulphate* 
Evapcraeion of Che solvenC in^ vacuo gave a dark brown 
gun, which was chrccaccgraphed on silica (Merck 



230^^0 mesh, 0.7 kg w" z j ua^ dichlcrocechane- a3 
eluenc. EvaporaCioa of Che el'jacas gave an orange 
gun, which Chen recrys calli sad frc= a cixcure of echyl 
acecace and hexane Co give A-cyaco-1- (2, 6-dichIorc-A. 
Crif luoroce-rhylphenyl) -3-ccChy l-5-echar.=sulphrnylaci- Q . 
pyrazole (2.3g), c.p. 16G-161"C. in Che forn of a pal e 
yellow solid. 

' EXAMPLE ~5 -r 

Compounds Ncs«10. 11 and 27 

A mixture of 5-amina-4-cyano-l-(2 t 6-dichlcro- 
4-trif luorcmethylphenyl)-2-methylpyrazcle (5g) and 
p-toluenesulphooic acid hydrate (O.lg) in 
trimethylorchoformate (2Cml) was heated at reflux for 
4.5 hours.- After cooling, the reaction mixture was 
evaporated to dryness in vacuo . The residue was ! ; • 
dissolved, in diethyl ether and left to crystallise at 

0°C. The dark coloured solid was recrys tallised frcs 

■ 

a mixture of ethanol and water to give 4-cyano-l- 
(2,6-dichloro-4-trifluorccethylphenyl)-3-Giethyl-5- 
me thoxymethyleneaminopyf azoic (4.67g) p n.p- 75-78*0,1 
in the form of buff crystals. . r \ * 

By proceeding in a similar manner but 



replacing the trimethylorthof ormate by tripropyl- 
orthoformate there was prepared 

4-Cyano-l-(2 f 6-dichloro-4-trif luorcmethyl- ^ 
phenyl) -3-metfayl-5-ptopoxymethyleneaminapyrszole , ^ ^ 
B.p 0 77-7S*C 0 in the form of buff crystals. S== 
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roceeding la a 3 I~iIar Miner bus 
replacing Che 5-a=ino-4-cyano-l-(2 , 6-dichloro-4- 
g crifluo^=aeciylphenyl)-3-=echylpyrazole by 5-aaino- 

4-cyano-l-(2,6-dichloro-4-Crifluorcmethylphenyl)-3 T 
5 erif luorcaechylpyrazole, and Che Criaethylortho- 

foraaCe by criechyl orthoforaace . chere was pr=?ared: 

4-Cyano-l-(2,6-dichlora-A-Crifluoro=-chyl- 
pheayl)-5-echoxyce£hyleaeacino-3-Criflucrocnhyr^ 
pyrazole, m.p. 160-162°C f fran hexane, in Che fora of 
10 whice cryscais. 

EXAMPLE 10 

Ccmncuncs Nos.12. 13. 14, 15. 16, 26 and 25 

A suspension of •5-anino-l-(2,6-dichloro-4- 
erifluorc=ethylpheayl)-3,4-dicyanopyrazole (15. Og) in 
15 chlorofora (250al) was Creaced wich acetyl chloride 
(42. Sal) with mechanical stirring ac 0°C. A solucioa 
of dry pyridine (7.0=1) in chlorofora (3,0al) was added 
dropwise during 30 minutes, keeping ac 0°C. The 
mixture was scirred overnighc ac laboratory 
temperature, and then heated under reflux conditions 
in order to complete Che reaccion. After cooling, Che 
solution was poured onto a cixcurt of ice and dilute 
hydrochloric acid, and che chloroform layer separaCed. 
The aqueous solution was re-extracCed with chlorofora 
25 (2 x 100a!) , and Che combined organic extracts were 
washed with water (100ml) , dried over anhydrous 
aagnesiua sulphate, and evaporated i_n vacuo to give a 
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buff-coloured solid (23. Og). Recrystallisacion , 
mixture of ethyl acetate and petroleum echer (b.p. 
6Q-aO°C) gave 5-acetamico-l- (2 . 6-dichloro-4- 

trifluarcmethylphenyl)-3.4-dicyanopyrazole, 
m-p. 208-209°C, in the form of whica crystals. 

By proceeding in a similar manner, the 
following phenylpyrazoles were obtained by acylaci 0a 
of 5-amino-l-(2 , 6-dichlcro-4-.Crif luoromethylphenyl). 
3,4-dicyanopyrazole with Che appropriace acid 
chloride:- 

5-Dichlorcacetamido-l-(2,6-dichIcro-4- "; 
trifluoromechylphenyl)-3,4-dicyanopyrazole, 
m.p. 186-187 a C after purification by trituration with 
carbon tetrachloride and subsequent recrystallisaticn 
from a mixture of ethanol and water, in the. form of in* ' 
off-white solid. The reaction was performed at 
laboratory temperature. ( * 5 -: 

5-Cycloprcpylcarbonamido-l-(2,6-dichloro-4-~ ' 
trifluoromechylphenyl)-3,4,dicyanopyrazole, 

m.p. 217-218'C after recrystallisation from a mixcun c! 

ethanol and water, in the form of an off-white «oJLid"5?.." 

The reaction wa3 performed at laboratory temper a CurfVr: -•; 

5-Pentanamido-l-(2,6-dichlorc-4-triflucro-2^;;i 

metfaylphenyl)-3,4-dicyanopyrazole in the form of * 4g"r; 3 

pale yellow glass. Infra-Red Absorption bands: -JS^-l 

3260. 3100, 2360. 2S40, 2S2G T 2240, 1730, 1700. 

830. 820 cm' 1 (liquid film) . The reaction was fg£j£ 
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performed ac 0- C during the addition, and an 
laboratory temperature Chereafcer. 

5-?ropiona=ido-l.(2.6-dichlcro-4-criflucro- 
««ci!7lphenyl).3 f 4-<ifc7ar:opyTazole. o.p. 188-189-C 
after purification by chromatography on silica (Merck. 
. 230-400 mesh. 0.7 kg cm" 2 ) using a mixture of 
ace:oae and hexane (2:3) as eluent, and subsequent 
trituration with toluene, in the form cf a white 
powder. The reaction was performed at laboratory 
temperature. 

By proceeding in a similar manner, but 
replacing the solvent by acetonitrile/ che following 
phenylpyrazole was obtained by acylaticn of 5-aaino- 

l-(2,6.-dichlo.r.o-4-trifluoroGethylphenyl).3.4-dicyano- 
pyrazole with tricethylacetyl chloride:- 

l-(2.6-Dichlorc-4-triflu6rccethylphenyl)-3,4- 
dicyano-5-(2.2-di=:ethylpropionar:ido)pyra 2 ole as white 
crystals, nup. 202-203'C frcn toluene-hexane, and 
after purification by chromatography on silica (Merck, 
230-400 mesh. 0.7 kg cm" 2 ) using a mixture of 
dichlorocethane and ethyl acetate (9:1) as elueac. 

By proceeding in a similar manner but 
replacing 5-amino-l-(2. 6-dichloro-4-trif luorometbyl- 
phenyl)-3.4-dicyanopyra2ole by 5-amino-4-cyano-l-(2 . 6- 

dichloro-4-trifluorcmetfaylphenyl)-3-trifluorocethyl- 
pyracole and by heating under reflux for 13 hours 
there was obtained:- 
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5-Acetacido-4-cyano-l-(2,6-dichloro-4- 
< trifluorccethylphenyl) -2-trif luoccmechylpyrazole, 
m.p. 225-227*C, fron ethyl acetate-hexane, in the ? 
or white crystals. 

EXAMPLE 11 

Cocoounds Wos.17 and IS 

Anhydrous sodium acatace (l.Og) was dissolve 
in stirred acecic acid (4C=1) . and tetracyanoethylene 
(3.5g) was added at laboratory temper a cure. 2-Chloro- 

4- crifluorocethylphenylhycrazino (5.2fz) was added i a 
one portion, and Che mixture was stirred overnight.--- • 
After dilution with water," the precipitated 'solid w a3 . 
filtered off to give, after drying, ■ _: - 

5- aaino-l-(2-chloro-4-crifluorocethylphanyl)-3.,4rd.icyacs 
pyrazole, n.p. 20S-210°C in the for= of a white powder. 

By proceeding in a similar manner but 
replacing che 2-chloro-4-erif luoromechylphenylhydrazice 
by 2,3, 5, 6-tetraf luoro-4-Crifiuorcmechylphenylhydrazine 
and with cooling, during addition of the phenylhydrazinc 
to the tetracyanoethylene solution, there was 
prepared :- . 

5-anino-3 , 4-dicyano-l-(2 .3,5, 6-CeCraf luoro-4- 
trifluoromethylpoenyDpyrazole, m.p, 252-263'C in the 
form of a buff powder. 
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EXA^LE 12 

Compounds Kos.28 and 29 

Sodiun hydride (80-, 0.25 g) was added Co a 
stirred solution of 5-aminc-4-cyaco-l- (2, 6-dichioro-4- 
Criflucromethy.lphenyl)-3-trirluorc=ethylpyraz3le 
(2.9 g) in dry tetrahydrofuran (30 mi). After 3 
hours at room temperature, 15-crcwn-5 (1 crop) and 
methyl iodide (2 g) was added at 0«C. and the mixture 
left overnight at rooa temperature. The solution was 
evaporated in vacuo , and the residue was dissolved in 
d i chic r one thane (50 cl) . washed with water, dilute 
hydrochloric &cid and water. After drying over 
anhydrous cagnesiua sulphate, filtration, and 
evaporation jin vacuo a yellow oil was obtained. 
Purification by chromatography using Merck silica 
(230-400 mesh, 0.7 kg ca~ 2 ) with dichlorcmethane as 
eluent gave 4-cyano-l-(2, 6-dichloro-4-trif luorcmethyl- 

phenyi)-5-dimethylamino-3-Crifluorccechylpyrazole as a 
white solid, m.p. 105-107*C. 

By proceeding in a similar manner but 
replacing the methyl iodide by ethyl broccacetate, and 
employing dioxan as solvent. in place of 
tetrahydrofuran there was obtained 4-cyano-l-(2,6-_ n 
dichloro-4-trifluoromethylpcenyl)-5-ethoxycarbonyl^* 
mechylamino-3-trifluotomethylpyrazole as white 
crystals, m.p. 104-106"C frcm ethyl acetate-petroleum 
-stiver. 
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EXAt^LE 13 



4> 



To a suspension of 4-cyar.o-l-(2, 6-dichioro,£T 

Crifluorocechylphe B 7l)-5 T «choxyBechyl|iae*clno-3. ^ 
Crifluorocechylpyrarole (1.0 g) la methanol (10 d) 
stirred at race- temperature was added sodiuc 
borohycride (0.17 g). After 2 hours -*n-*dditicnal — 
0.17 g of sodium icrtiydride was added, ard arcther 
0.34 g added after 1 hour. One hour later Che 
mixture was poured octo water (80 cl) and extracted 
wiefa dichlcrocechane (3 x 25 cl) . The combined- 
extracts were dried ever anhydrous magnesium sulphate, " 
filtered, and evaporated in vacuo . The white solid 
Chus obtained was purified by chromatography on silica 
(Merck, 230-400 mesh, 0.7 kg cn" 2 ) with dichloro- 
cethane as eluent, to furnish 4-cyano-5- 2 :echylacino-l- 

(2,6-dichloro-4-trifiuorcn:echylphenyl)-3-Crifluoro- 
cethylpyrazole as a white solid (0.6 g) , 
cp. 200-202-C. 

EXAMPLE 14 • * 

Compounds Kos.31. 37 and 38 

Sodium hydride (801, 0.3 g) was added to a 
stirred solution of 5-acino-4-C7anc-l- (2, 6-dichloro- 

A»erifluoro Ce thylphenyl)-3-crifluoromethylpyra 2 ole 
(2.9 g) in dry tetrabydrof uran (50 ml) . After 3 
hours. 15-crcwn-5 (1 drop) and trimetnylacatyl 
chloride (1.8 g) was ,cded, and the mixture stirred 
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overnight. Evaporation _in vacua gave a buff 

semisolid, which was dissolved in d ichlcrccechane. 

This solution was washed with -water, diluce 

hydrochloric acid and «ith water again and finally 

cried ever anhydrous nagnesium sulphate. Filcracio 

followed by evaporacicn _in vacuo gave a yellow oil, 

which was purified by chrocatography on silica (Merc 

40-230 cesh, 0.7 kg c=~ 2 ) . Elution with 

cichlcroEethane gave after evaporation 4-cyano- 

l-(2 , 6-dichloro-A-trif luorcnethylpheny 1) -5-(2 ,2- 

ci=ethvlpropionar:ido)-3-tr if luorcnethylpyrazol- as a 
white solid, in. p. 193-200°C. 

3y proceeding in a similar manner but 
replacing the trisechylacecyl chloride by ethyl 
chlorofor=ate there was obtained, after 
recrystallisation froc toluene, 

^-cyanc-l-(2,6-dichlora-4-trifluorocethylphenyl)- 

5 -bis (ethoxycarbonyl)a=ino-3-trifluorocethylpyrazole 
as whice crystals, E.p. 62'C. 

By proceeding in a similar manner but 
replacing the trinethylacetyl chloride by 
cyclopropanecarboxylic acid chloride there was 
obtained A-cyano-l-<2, 6-dichloro-4- trif luorcsethyl- 
phenyl)-5-bis-(cyclopropanecarbonyl)amino-3- 
trifluorocethylpyrazole as a pale yellow solid, 
s.p. 12S-127°C. - • 
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EXAMPLE 15 

Compound No. 3 9 1 
A solution of 4-cyano-l-(2 . 6-dichloro-4- 1 
trifluorcmeChylphenyl)-5-bis(cyclo?ropanecarbonyl). ~ 
amino-3-trifluoromethylpyrarole (1.0 g) is echaccl C 
(50 ml) was heated under reflux wich saturated sodiu" B 



bicarbonate solution (25 ml) for 45 minutes. After 
cooling, and evaporation of the solvent in vacuo , the 
residue was diluted wich water and extracted with 
dichlorcmethane. The extract was' dried over 
anhydrous magnesium sulphate, filtered, and evaporate: 
in vacuo to give 4-cyano-l-(2 , 6-dichloro-4-trif lucro- 
cethylphenyl)-5-cyclopropanecarbonamido-3-triflucro- 
mechylpyrazole as a white solid c.p. 210-212°C. 

EXAMPLE 16 

Compound No. 33 

A stirred mixture of 5-amino-4-cyano-l- 

(2,6-dichloro-4-trifluoromethylpher.yl)-3-trifluoro- " 
methylpyrazole (3.89 g) and brccoform (13 ml) was 
Crested with tert-butyl nitrite (2.26 ml)' at 'room 
temperature. After 15 minutes the mixture was heated 
to 50 a C for 1 hour, and evaporated in vacuo -co yield a 
red oil. This was purified by chromatography on 
silica (Merck, 40-230 mesh, 0.7 kg cm" 2 ) elucing 
with s mixture of dichlorocechane and petroleum ether 
(1-2} to furnish 5-bromo-4-C7ano-l-(2 9 6-dichloro-4- 

Crifluoromethyl?henyl)-3-trifluarcmethylpyrazole as a 
fawn solid m.p. 85-37'C (3.7 g) . 



- A solution of 5-amino-4-cyano-l-(2,6-dichlorc. 
4 -»«l«ora 5 e C hylphen7l)-3-hydroxyBe C h7lpyr«ole 
(1.25s) in dichlorcmethane (10 ml) was added slowly 
• Co a stirred solution of diethy laminosulphur 
Crifluoride_(0.6o g^djchlorqcechan. .(6 ml) cooled 
Co -78-C. After 30 minutes at this temperature the 
solution was warmed to room temperature and scirred 
for 2 hours. The nature was then poured onto water 
(20 ml) and the dichloromethane layer was separated, 
dried over anhydrous magnesium sulphate, filtered and 
evaporated In vacuo. - The product was purified by 
chromatography on silica (Merck, -40-230 mesh, 
0.7. kg cm" 2 ) elating with a mixture of dichloro- 
methane and ethyl acetate (98:2), and subsequent 
"crystallisation from dichloromethane-petrJleum ether 
Co give 5-amino-4-cyano-l-(2.6-dichloro-4-trifluoro- 
«chylphenyl)-3-fluoromethyl ? y ra2ole as a white , olld 
o.p. 139-141«C. 

EXAMPLE S 

5-Amino-4-cyano-l-(2,6-dichloro-4-trifluoro- 
"Chylphe=yl)-3-hydroxymetfaylpy ra2ole Wa3 pre?ared „ . 
follows:- • 

A solution of 5«amino-4-cyano-l-(2 , 6- 

dichloro-4-crifluoromethyl p hemyl)-3-ethoxyc«bonyl- 
pyraxole (1.0 g) in dry Ctrahydrof uran (15 =1) was 



crea^fc under nitrogen wich limum bcrchycride - 
(0.06 g) wich stirring at roots tesperacure for la 
hours. Echyl aceCate (5 d) followed by saturated 
sodiuc chloride solution (5 cl) was added, and the 
cixture was acidified wich dilute hydrochloric =cld 
and extracted with dichlorccechane. Tee extract was 
dried over anhydrous eagnesiuc sulphate, filcered, and 
evaporated in vacuo . The . residual "oil was~purif ied~~ 
by chrocaCography on silica (Merck, 40-230 mesh, 
0.7 kg cc *) eluting with a cixture of 
dichlorocechane and echyl acecaca (1:1), and the pure 
fracciocs were, evaporated in vacuo and recrystallised 
from echyl aceCaCe-peCroleuc echer to give the title 
cocpound as a white solid e.p. 159-151°C 

• 5-A=ino-4-cyano-l-(2,6-dichlorc-4-trifluoro-' 
cechylphenyD-3-eChoxycarbcnylpyrazole was prepared as 
follows : - 

To sodiuc hydride (501, 0.9 g) in dry echanol 
(30 cl) was added, wich stirring, calononi trile 
(1.98 g). Echyl chloro-(2,£-dichloro-4-crifluora- 
ceChylphenyDhydrazono-aceCaCe (11.0 g) was then added 
wich stirring and cooling. The internal temperature 
quickly rose Co 20'C and was kept at that for 1 hour, 
before, f IlcraCioa of the pale yellow solid. The 
filcrate was evaporated in vacuo to give an orange 
solid. The cocbined solids were dissolved in echyl 



aciCac-, i^zed twic- with v^cer, d:^Jd ever anhydrous 
magnesium sulphate," filtered and evaporated in vacua 
to give an orange solid (11.0 g) . Recrystallisation 
free -ethyl acetate-petroleum echer gave che title 
compound as fawn crystals (8.3 g) m.p. 208-209°C. 



Ethyl chloro-(2, 6-dichloco-4-cr if lucrccechyl- 
phenyl) hydrazoaoacetate was prepared as follows : - 

Sodium nitrite (3.04 g) was added during 15 
minutes Co scirred concentrated sulphuric acid (24 ml) 
ac 30-50°C. The solution was cooled Cc 20*0, and 
added dropwise during 15 minutes to a sclucion of 
2,6-dichicrc-4-trifluoromethylaniline (9.2 g) in 
acetic. acid (90 cl) , maintaining ac 35-40°C. This 
solution was then cooled to +10*, and added dropwise 
to a stirred solution of anhydrous sodium acetate 
(54 g) and ethyl chloroacetoacetate (7.CL g) in a 
mixture of water (72 ml) and ethanol (48 ml) during 45 
minutes with cooling such that the temperature was 
kept at 10 # C. After 1 hour at rood temperature the 
mixture was diluted with water, filtered, and the 
solid dissolved in dichlorome thane. This solution 
was dried over anhydrous magnesium sulphate, filtered, 
and evaporated in vacuo Co give the title compound as 
a white solid (11.9 g) m.p. 96-98*C. 
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EXAMPLE 13 



Compounds ttaa.12 and 40 

A niicar, 0 f 5-eaIna-l-(2 f 6-<ftc3locc-^J 
erifiuoroMChyijph My i).3.crifluocoaitchylpyca 2 alq'' 
C3.64 g) and N-occcosucciniaide (1.78 g) In cars'on 
tetrachloride (30 a f) was stirred and heated uJec 
csflux foe 1 hour. Further H-bcoaoaucsinislde j 
(0.S9 g) was added, and reflux was continued foe! a 
further 1 hour. The oixture was cooled, filtered 
and Che filtrata vas evaporated la vacuo co give! an 

Recryacalllaacicn from petrole-jc! ether 



oranga sal Id 
gave 



>a=Ma-4-bcW ■ 

Ph«n7l)-3.crlfluor= S echylpyra 2 cle in Che faca of Lie. 

crystals (2.6 g) a. p. 119-120 a C. ' 

By proceeding in a similar manner buc j 
"placing N-brcmosuccinirnida by K-chlorcsuccir.irJde 
chare was obtained S-«Blno-4-chloto-l-<2 f 6-dichIoco- 

^CrifluaromeChyUenylJ^-Crifl.occcechylpyrazol'e as 
white crystals nip. 99-10O«c. No »xce 33 of I 

chlorinating agent was required in this case. j 

SS?5R£NC5 EXAMPLE 6 
i ■ 

5-Amino4l-<2,6-dichloro-4- C rifluoroQechyj- 

phenyl),3- C rl-fluorcm,chylpyrarole was prepared as J 

follows;- ; 

i 

A solucijon of 5-aaino-4-carboxy-l- ; 
(a^-dichlaro^-crifluoroaechylpheny^^-crifluocal 

2oi6 87192361 ! 

! 
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mechylpyrazole (10.5 g) In N,tf-di E echy lanilina j(i3 mI) 
was heatac under reflux for 3 hours. The ccc'Li 



fixture w a3 poured onto concentrated hydrachioc-'ic acid 



(15 ml) and excrsccad vich ether (4 x 30 el) . j Tne 



combined extract was washed with 6U hydrcchicr ib acid 
(3 x 30 oi), with wacar (2 x 30 el), dried ov er | 
anhydrous magnaaium aulphaca, fiicaced. and evaporated 
in vacuo. The produce waa recryscallisad frcj 
cyclohexane Co 



giva che cicia ccrpound (5.7 g) as 
white needles i.p. 126-12a°C. • 

5-Amlna-4-carbcxy-l-(2,5-dichloro-A-crjfluoco- 

oechylphenyl)-3-Criflucrcsiechylpyrazole was praLred ' 
as follows : - 

A oixcuce of 5-a=lno-L-C2 , o-dichloro-J 

trifluoroa: a chylphenyl)-4. G eCho X ycarbonyl-3-Crif!|uaro- 
aiechylpyrasole (101.2 g; hereinbefore described \n 
Example 4) and sodium hydroxide (43 g) in water !(170 
ml) and methanc-l (550 oi) was acirrad at room 



temperature for: 2 days, evaparacad in vacuo , ancj che 



residua crieuraced vich diluce hydrochloric ecidl 
The solid was filtered, dissolved in achyl acetafca, 



and che resulting solution was washed wich sodium 
chloride solution. After drying over anhydrous.; 



aagnasium sulphate, filcracion. and evaporation in 
-acuo a semisolid reaidue waa obtained. This idue 
«e 3 triturated wich hexana and eh« solid waa ; 
cecryatallisad.flrocn^toluene-hexane to giv« the cille 
compound as a creaa'so-iid, m.p. 212~215'C. I 
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Cocscund No. 61 

Ethyl chloroformate (1.6 g) was. added to a 
stirrsd solution of 5-£mino-4-cyano-l-(2, 6-dichlo ro , 

4-crifluorc=e::hylphenyU-3-Crifluorcn:echylpyrazole 
(3.9 g) in pyridine (15 ml). After stirring 

overnight another addition of ethyl chlorofor=ate 
(1.0 ml) was made, and the mixture was left for a 
further 12 hours. Th s solvent was evaporated _in 
vacuo and the residue was acidified with dilute 
hydrochloric acid, and extracted with 
dichlorome thane. This extract was washed with waCer 
(3x), dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo . Purification by 
chromatography on silica (Merck, 40-230 mesh, 0.7 kg 
cm" 2 ) eluting with ethyl acetate - petroleum ether 
(1:1) gave, a white solid, which was r ecrystallised 
from a mixture of dichlorcmethane and hexane to 
furnish white crystals of 4-c7ano-l-(2,6-dichloro- 
4-trifluoromethylphenyl)-5-ethoxycarbonylamino.- 
3-trifluoromethylpyrazole, m.p. 177-179*C. 

£XA>gI.£ 20 

Compound No. 3 5 

A solution of 5-amino-l-(2,6-dichloro-4- 
trifluorc= e thylphenyl)-3-trifluoromethylpyr£2ale 
(3.0 g) in concentrated sulphuric acid (10 ml) - at 0*C 
was treated with fuming nitric acid (S ml) during 15 



W - 121 - 

BiM5M ' kC nS Che c ==?=racure at 5#-C. Afcer 30 

the mi* Cure was pcured onto excess lcfi , and 
the precipitated solid was fii Cercd o£f acd dissolved 
In ethyl acetate. A fter drying QVer anfaydrcu3 
nagsMiun sulphate, filtration, and evaporation In 
vac^c a brown oil was obtained. This oil was 
. dissolved in the minimum 0 f ethyl acetate and diluted 
with hexane. A pale yellow solid cry's Call" SS~nd"5i7 
was discarded. The filtrate was evaporated in vacuo 
Co give a solid which was recrys tallised from 
Coluene-hexane Co furnish a yellow solid. One 
furrier recrystallisation from the s ace solvent pair 

Save 5- a =ina-l.<2 f 6.dichloro-4. C rifluoro C ethylphenyl)- 
4-ni:ro-3-trifluoro n ethylpyra 2 ole as white crystals, 
m.p. 214-215 a C. * 

EXAMPLE 21 
Compound No.&2 , 

To a solution of 5-amino-4-cyano-l- 
(2,£-dichloro-4-trifluoromechylphenyl)-3- 
Crifluorcmethylpyrazole (2.33 & in dry tetrahydro- 
furan (30 ml) was sdd^d with stirring at room • 
temperature, a solution of tert-butyl nitrite 
(1.36 al) in dry tetrahydrofuran (5 ml) during 2 
minutes. The solution was then heated under reflux 
for 1 hour and cooled, and additional eert-butyl 
nitrise (2.72 ml) was added. The solution was heated 
under reflux for 30 minutes, and left to cool 
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overnight. Evaporation In vacuo gave an orange oil ' 
which was purified by chromatography on silica 
- 40-230 mesh, 0.7 kg en" 2 ) elucing with 
dichlcrcmethane- hexane (1=1). The product was 
finally recrystallised from hexane Co give 
4.C7anc-l-(2.6-dichloro-4-trifluoro C ethyl?heHyl). 

. 3Ttrifluoromethylpyrazole, m.p. 121-123'C. as white 

crystals. § 

EXAMPLE 22 ? 
— — — — — — — ^ 

Compound No .43 J 
To a solution of 5-amioo-4-cyanc-l-(2 , S- f 
dichloro-4-trifluorc=ethyl F henyl)-3-criflMoro E ethyl- 
p/razole (2.33 g) In chloroform (30 ml) stirred at 
rooa temperature, was added iodine (3.0 g) followed by 
Cert-butyl nitrite (1.1 g) . After 2 hours the 
mixture was heated under reflux for 1.5 hours', cooled 
and filtered, and the filtrate was washed with sodium 
Chiosulphate solution to remove excess Iodine. After 
washing with water, drying over anhydrous magnesium 
sulphate and evaporation in vacuo , a yellow, solid was 
obtained. • This was chrcmatographed on silica (here*. | 
40-230 mesh. 0.7 kg c=T 2 ) eluting with dlchloro- * 
methane-hexane (1:2) Co give a yellow oil. ! 
Dissolution in hot hexane gave, on cooling. 4 r cyano- 

l-C2.6-dIchlora-4-trlfluor CC :ethylphenyl)=5-Iodo-3- 4 
crlfluorocecfaylpyra.zole as white crystals, "I 
m.p. Z6-%7'C. I 
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EXAMPLE 23 

Cc—ound No.&4 

To dry diisopropylamine (0.135 g) £ a dry 
Cecrahydrofuran (4 ml) scirred ac -73-C under 
nicrogen, was added via a syringe, a solucion of 
n-hucyl lithium (0.52 ml of a 2.6 21 solution in 
hexane). Afcer warming to room c fi =peracure during 1 
mimics. Che solucion was re-cooled Co -78«C. and added 
via a syringe Co a scirred solucion of 4-cyano-l-<2 , 6- 

dichloro-4-crifluoromechylphenyl)-3-Crifluor==echyl- 
pyrazole (0.5 g) in dry Cecrahydrofuran (4 ml) under 
nitrogen ac -73-C. ' roe addition, during 2 minuces. 
was exochermic and the incernal Cemperacure was 
nuincalaed ac -60«C for a further 15* minuces. Mechyl 
iodide (0.1 ml) was added. Afcer 1.5 hours ac cfais 
Cemperacure che solucion was poured onco excess wacer 
and excracced wich dichloromechane (3x)w The 
combined organic phase was washed with wacer, dried 
over anhydrous magnesium sulphate, and evaporaCed in 
Z££H° Co give a solid. Chromatography on silica 
(here*. 40-230 mesh, 0.7 kg cm* 2 ) elucing wich 
dichloromechane-hexane (1:3) gave a whiCe solid 
(0.2 g). Recryscallisacion from hexane furnished 

4- cyano-l-(2,6-dichloro-4-CrifluoromecfaylpfaenylO- - ^ 

5- =eChyl-3-CTifluoromechylpyra 2 ole as whlce cryseals. 
m.p. 90-92*C. 
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example 24 

Compound No .45 

A mixture of 5-aoine-4-chlorosulphanyl-l- 
C2( 6-<iiihloro-4-cri£lBotoMCh7lphenyl)-3-cri£luoro. 
cethylpyrazole (1.2 g) and dimethylamine (17.6 ml of a 
40^ aqueous solution) was heaced on a steambath for 1 
hour, cooled, and poured, onto. crushed ice (50 g) Co 
give a brown solid. This solid was filtered, dried, 

and recrystallised frca toluene to give 
5-a=ino-l-(2.6-aichlcro--4-Crifluoro=:eChyl?henyl)- 

A-(N.N-din:eChylsulph a =oyl)-3-trifluoro=:ethyl- 
pyrazole (0.8 g) as lighc brown crystals, m.p. 
177. 6-178. 6 8 C. 

. RirZ?>£NCE EXAMPLE 7 
5-A2ino-4-chlorosul?honyl-l-(2.6-dichloro- 

4-crifluorct=ethylpheayI)-3-trifluoroniethylpyTa2oie 
used in the above example was prepared as follows:- 
5-Acino-l-(2 , 6-dichloro-4-trif luoromethyl- 
phenyl)-3-trifluorcmethyl?yrazole (9.1 g) was added 
porticnwise to stirred cooled chlorosulphonic acid 
(16.2 El), keeping the internal temperature below 
10«C. The orange solution was stirred at room 
Cemperature for 30 oinutes, then at 120-C for 5 hours 
and poured onto iced water (300 ml) to give a pale 
brown solid. This solid was filtered, dried, and 
recrystallised from cyclohexane to give the title 
compound as yellow crystals. 



Coco o unci No. 4 6 

A solution of 2,6-dichloro-4-trifluorocethyl- 

phenylhydrasine C3 : 8 g) and l,l-dicyano-2-cyclcpropyl- 

2-niethcxy ethylene (2.23 g) in methanol (30 cl) was 

stirred and traated wich sodiuc hydride (801, 30 mg) . 

After 4 hours the solution was evaporated in vacuo 'and 

the residue was dissolved in ethyl acetate (40 cl) , 

treated with charcoal and washed with water. The 

organic phase was evaporated in vacuo , the residual 

oil was dissolved in petroleua echer and crystals of 

5-aEino-4-cyano- 3-cyclopropyl-l-(2. 6-dichlqro- 

4-trifluoroeethylphenyDpyrazole, a. p. 197-199 8 C, were 
obtained. 
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EZAMrLZ 26 
Coccounds tfcs. 68. &9 ar.c 50 

By proceeding in a si=il£r Banner to chat 
hereinbefore described, in Eaa=ple 1. but replacing 
2.4, 6-trichlotcphecylhycrazise by 2 ,6-dichloro- 

4-trifluoroceChylthiopbenylhycrazine, there was 
obtained :- 

5-A=ino-3, 4-dicyano-l-<2 , 6-dichloro- 
4-trifluorc=ethylthicphenyl)pyrazole, E.p. 226-227°C, 
in Che form of an off-whica solid, after 
recryscallisacion frca toluene. 

By employing 2-chlorc-3, 5, 6-trif'luoro- 
4-trifluorc=echylphenylhydrazine there was prepared: - 

5-Anino-l-(2-cbloro-3, 5, 6-trifluoro- 
4-trifluorocechylphenyl)-3,4-dicyanopyrazole, 
m.p. 242-243'C, in the for= cf an orange solid, after 
recrystallisacion froc a ciature of ethanol and wacer. 

By employing 2, 6-dichloro-3, 5-difluoro- 
4-trifluorocechylphenylhycrazine there was prepared:- 

5-Amino-l-(2 , 6-dichloto-3 , 5-di f luoro- 
4-trif luorocecbylphenyl) -3 , 4-di cyanopyrazole , 
m-p. 245-247'C, in the form of an off-whiCe solid. 

RZJZxZNCZ EXAKPLZ 8 
2„6-Dichloro-4-triflucrcneChylchiophenylhydrazine 
was prepared by following the procedure of Reference 
.Example 1, by proceeding in a similar manner, but 
replacing the 2 . 6-dichloro-4-cr if luoromechy laniline by 
2,6-dichloro'-4-crif luorcaechylshicaniline. 



2- Chloro-3 , 5, 6-trif luoro-4-trif luoromethyL- 
phenylhydrazine was prepared as follows:- 

3 - Ch lor a- 2 # 4, 5, 6-Cetraf lucre benzotr if luoride 
(12.1 g) and hydrazine hydraCe (3. A g) were heaced 
under reflux with echanol (50 cl) far 3.5 hours. The 
mixture was poured onco ice/water mixture (500 ml) , 
stirred, and the produce was filtered. After washing 
wieh water and drying in a desiccator Che title 
compound was obtained in the fern of white crystals, 
m.p. SL-92°C. 

By proceeding in a similar tanner but "replacing 
3-chlcro-2, 4, 5, 6-tetraf luorobenzotr if luoride by 
3, 5-dichloro-2,4, 6-Crif luorobenzo trif luoride there was 
prepared 2, 6-dichloro-3 , 5-dif luor o-4-trif lucre- 
methylphenylhydrazlne in the form of pale yellow 
crystals, m.p. 78-30 # C. 

EXAKPLZ 27 

Comccund No . 51 

By proceeding in a similar manner to that 
hereinbefore described in Example 2, but employing 
2, 6-dichloro-4-trif luarcmethoxyphenylhydrazine there 
was obtained 

5-Anino-l-(2 9 6-dichloro-4-trif luoromethoxy- 
pbenyl)-3 , 4-dicyanopyrazale , m.p. 231-232*C In the form 
of a brown solid, after recrys tallisation from toluene. 



Usee 
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R£7-?.;yc- EXAMPLE in 

2 , fi-DichIoro-4-erif lueracechaxyphenylhydrazioe 
in Che above Example -27 was prepared by following ^ 
procedure of Reference Example 1. by proceeding £n / 
similar nanner, but replacing Che 2. 6-dichlora- 
4-Crifluoromechylaniline by 2 , 6-dichloro-4-Crif l UOra . 

mechoxyaniline. The cicle compound was obcained a* 

fawn crystals, n.p. 64-65»C. 

Concouccs Nos. 52, ^ a , g c- 

Sy proceeding in a similar manner Co- chac 
hereinbefore described in Example 3, but replacing cfae 
echoxyechylenemalononicrile by echoxypropylene- 
maloncnicrile there was prepared 

5-Amino-4-cyano-3-echyl-l-(2 f 6-dichloro- 
4-CriflucrocechylphenyDpyrazole in Che form of whica 
cryscals, m.p. 158-160-C. afcer recryscadlisacicn from 
a mixture of echyl acecace and bexane. 

By proceeding in a similar manner buc replacing tht 
echoxyechylenenalononicrile by echoxy- 

ecfaylenemechaneaulphonylaceconicrile, and by replacing 
Che sodium acecace and glacial aceclc acid by echanol 

concaining 10 Bol I of tr iechylamine ac reflux, char* 

was prepared:- 

5-Amino-l-(2,6-dichlcro-4-erifluorcmeChyl- 
Phenyl)-4-mechanesulphonyl-3-aechylpyra2ol* in che lots 
of a whice solid, n.p. 195-C, afcer recryscalli^acion 
from a mixcure of echyl acecace and hexane. 



3y prcc-Wing in a similar nanner STTc replacing ch 
ethoxyethyleaesalononitrile by echcxy- 
eChylenecyanoacecic acid echyl ester ehere was 
prepared:- • 

5-.4cisa-l-(2.6-dichloro-A-crifluorpn:echyl- 
phenyl) -3-£nechyl-4-ethoxycarbcnylpyrazole in Che forr: 
of white crystals, m.p. 115-118°C after 



recryscallisacion from a mixture of toluene and 
pefiroleuc ether. 

By proceeding in a similar manner but replacing the 
ethoxyechylenesaiononitrile hy ethoxy- 
ecbylenemethanesulphonylacetcni trile, and by replacing 
Che 2,5-dichloro-4-£rifluorcmechylphenylhycrazine by 
2, 6-dichloro-4-Crif luoromechcxyphenylhydrazine and by 
performing Che reaction in a 1:1 v/v mixture of ethanol 
and Criethylamine at ambient temperature, there was 
obtained:- 1 

5-Amino-l-(2 , 6-dichloro-4- trif luarccethoxy- 
phenyl) ~4-methanesulphonyl-3-cethylpyrazole t is the 
form of a fawn solid, m.p. 180-181*C. 

RZ7Z5.ENCZ EXAMPLE 11 " . 

3-Zthoxy-2-Eethanesulphonylbut-2-ene-nitrile, used 
in the above Example 28 was prepared as foliovs:- 

A mixture of metbanesulphonylacetoni trile (200 g] 
triethylorthoacecate (348 g) and zinc chloride (21 g) ... 
was stirred in faexane (1200 ml) with" heating under 
reflux. The distillate was collected via a Hclntyre •• 
head, wich additional hexane added to ehe reaction 
mixture as necessary. Hexane (2800 ml) was collected 
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• ( during 8 hours- Afcer cooling, che mixture was 
evaporated In vacuo , and re-evaporaced afcer addition 
of toluene (100 ml). The residue was dissolved i a 
. . echyl ace cars and recrys Callised frca a. mixture of 
5 echyl acecace with hexane, Cvice, Co give white 
• • crystals, n.p. 99°C, of the cicle compound. _ 

EXAXFL5 29 
Comcconcs Nos. 56. 57. 53 and 59 

By proceeding in a similar manner Co that 
10 hereinbefore-described in Example 4, buc replacing che 
' 2, 6-cichloro-4-crifluoromechylphenylhydrazine'by 
2-chloro-3, 5, 6-Crif luoro-4-Crif luorcmethylphenyl- 
hydrazine there was obcained:- 

5-Aminc-r-"(2-chloro-3, 5 . 6-czif luora- 
15 4-Crifluorchechylphenyl) -4-cyana-3-crif luaromechy 1- 
pyrazole, in che form of white cryscals, 
n.p. 1S7-189°C, afcer r ecryscallisation <f rom toluene. 

By employing 2, 6-dichlcro-4-Crif luorcmethyl- 
Chiophenylhydrazine Chere was obcained:- 
20 5-Anino-4-cyana-l-(2,6-dichloro-4"-trifluoro- 

meChylehiophenyl)-3-Crif luorcmechylpyrazole, in che m 
form of pale yellow cryscals, n.p. 133. 5-134. 5 a C, afts 
recryscallisacion from hexane. 

By replacing the 2-chloro-l, 1-dicyaco- 
25 2-crifluorcneChyleCnylene by 2,3-dichloro-l. 1-dicyar.c- 
3=f luorom-chyleChylene - there was obcained:- 



<J - 13. - U 

3_A =i^B-ehlorcfiucroiseehyl-4-«jfto-l- 

a ' 6 -=«^o«-4.crifluor=c«hyXp he .,yUp mi3le ln che 
fcra of a cr«= solid, a .p. lafi-ias'C. afcar 
»«7««Ill«eloa fro= a cixcura of Colueoe and ba„na. 

By acploying 2.6-d:chloro-3,5-difluoro- 
4-trifl.orocachylphenylhydrarIne chara w as obCained:- 

5-^ir.o-4-cyar.o-l-(2. 6 -dichIoro-3.5-difluoro- 
4-Crif luoronechylnh*n V 7 ^ -j • f1 - - l 

Che form of a Ughe brown solid, a.p. 175-177-c. 

RZ~I?.ZSCZ EXAMPLE 17 
Chlcro-dicyanoechylene used as ,c«Cln, material In 
the above Example 29, ncc hitherto described In che 
chemical licerature was prepared as rcllow 3: - 
By proceeding in a similar manner to thac 
hereinbefore described in Reference Example 2. buC . 
replacing 2-cyano-3-hycroxy-4-chloro-4.4-dif luorobut- 
2-enenicrile sodium sale by 2-cyano-3 -hydroxy- 
4-chlor<H4.fl„orobu C .2- B .nICril. sodium salt there vas 
prepared 2-chloro-2-chIcrof lucrcmethyl-i , 1-dicyano- 
echylene as a liquid, b.p. 90"C (46 c=K s ). 

By proceeding In a similar Banner Co that 
hereinbefore described in Reference Example 3. but 
replacing methyl cblorocifluoroacetate by ethyl chloro- 
flucroacetate. there was obtained 2-cyanc-3-hydroxy- 

A-chloro-4.fluorobuc-2-eneniCrile sodium sale as an 
orange-red solid. 



h 
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example 30 .1^' ."3 

Ccczound No. 60 r-" "J; 

t By proceeding in a similar manner Co Chan 
ereinbefore described in Example 9, but replacing t ^~% 
Crimeehylarthcformaca by Criethylorchoacecate e"e- e L * 
preparcd:- ^ |f 

4-Cyano-l-(2.6-dichloro-4-Crifluorcmechyl- 3 

phenyl) -5-.(l-e£hoxyechylideneacino)-3-Eechylpyra2ole a , S 
a whice solid, in. p. 50-53°C, after purificacion by f 

cbrcmaccgraphy on silica (Merck 230-400 mesh,. 0.7 k? 1 * 10 
cm" ) using dichlorenechane as eluenc. *? 

EXAMPLE 31 f 
CoEcounds Nos. 61. 62 and* 63 "- 

By proceeding In a similar manner Co than 
hereinbefore described in Example 10, but replacing ch« 
5-amino-l-(2 , 6-dichloro-4-crif luorcmechylphenyl) - 
3,4-dicyanopyrazole by 5-amino-l- (2, 6-dichloro- 

^-crifluorocechyl p henyl)-4-cyano-3-methylpyrazole and 
acylating with succinyl dichlori.de chere was obcained:- 

4-Cyano-l-(2,6-dichloro-4-Crifluoromechylphenyl)- 

3-=echyl-5-succinimidopyTazole in the form of a whice 

solid, m.p. 202-204«C. afcer purificacion by \ 

chroma cography on silica (Merck 230-400 mesh, 0.7 kg | 

cm ) using dichloromechane/echyl aceCaCe (93:2} as \ 
eluent. • - i 25 
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Ey proceeding in a similar manner hue replacing eh 
5-aniao-l-(2 . 6-dichloro-4-tr if luoro- 
methylphenyl)-3,4-dicyanopyrazale by 5-a=ino- 
l-(2 , 6-dichlcra-4-trif luorocechylphenyl) -4-methane- 
sulphon7l-3-.crifflucrbcechyipyra±ole > and employing ' 
acetcnitrile as solvent for Che acylacion, there was 
prepared:- ._ .. _ . ._ . _ . 

5-Acetacidc-l-(2 , £-dichlcro-4-trif luorocethyl- 

phenyl)-4-cethanesulphcnyl-3-trifluoroEethylpyra2olfi in 
Che form of a white solid, E .p. 194-195'C, after 
recrystallisaticn frorz toluene. 

By proceeding in a sicilar tanner (to Eaa=?le 10) 
but replacing the 5-acino-l-(2, 6-dichXoro- 

4- tri f luorocechylphenyl) -3 f 4-dicyanopyrazole by 

5- amino-l-(2,6-cichloro-4-Crifluorcaethyl ? henyl)- 
3-fflethyl-4- C ethanesul?hanylpyrazale there was prepared 
5-aceta=ido-l-(2,6-dichloro-4-trifluorc=ethylphenyl)- 
3-jaethyl-4-a:ethanesulphonylpyrazole in Che for= of 
yellow crystals, o.p. 202-203°C. 

EXAMPLE 3 2 

Cocnound No* 64 

By proceeding in a similar canner to that 
hereinbefore described in-Eaacple 11, but replacing the 
2-cbloro-4-trifluorocethylphenylhydrazine by 
2.6-dichloro-4-nitzophenylhydrazine there was prepared:- 

5-Anino-l-<2 , 6-dichlcro-4-nitropheayl) - 
3.4-dicyanopyrazole, in the for= of a pale brown solid, 
a. p. 2S9-290°C. 



W EXAM« 33 _ ^ 

Compounds Kos. 65 and 66 

By proceeding in a sir liar cancer co chad 
hereinbefore described in Example 12, fcuc replacing "J^ 
5 5-amino-4-cyanc-l-(2,6-dichlora-4-tTifluorcmethyl- 
phenyl) -3-trif luorcmechylpyrazole by 5-ar:ina- 

l-(2,6-dichloro-A-criflucromeChylphenyl)-3,4-dic7aca- 
pyrazole and using an appropriate -quanti-ty -of methyl — 
Iodide Chers was prepared:- 

10 l-(2,6-Dichloro-4-trifluaromethylphesyl)- 

3 , 4-dicyano-5-mschylaminopyTazcle in the form cf a pal e 
yellow solid, m.p.' 155-156 9 C, after recry stallisation 
from toluene. 

By proceeding as above, but employing ethyl iodide, 

15 there was prepared :- 

l-(2, 6-Dichloro-4-trifluorccethylphenyl)- 
3 ,4-dicyano-5-ethylaminopyrazole in the ( form of an 
off-white solid, B.p. 245-246'C, after purification by 
chromatography on silica (Merck 230-400 mesh, 0.7 kg 

20 czf^) using a mixture of ethyl acetate and petroleum 
ether (15:85). 
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^ EXAMPLE 34 ^ 

Ccssou-cs Nos. 67. 63. 69. 70 .'7l. 72. 73. 74, 75. 76 
77, 78 and 79 

By proceeding in a similar manner Co chac 
hereinbefore described in Example 14, buc replacing Ch 
5-aainc-4-cyano-l-(2,6-dichloro-4-Crifluo.rcse£hyl- 
phenyl)-3-Crif luorccechylpyrazole and Che Crinechyl- 
acecyl chloride by che following phenylpyrazoles and 
acy lacing agenes, chere were prepared:- 

4-Cyano-l-(2, 6-dichloro-A-trif luorcmechyl- 
phenyl)-5-(N-meChyl-N-«choxycarbonylanino)- 
3-Criflucrocechylpyrazole in Che form of a whice solid, 
m-p- 8S-90°C, after recryscall-isaCion from hexane, 
using 4-cyano-l-(2,6-<lichloro-4-Crifluoro- 

cechyiphenyl)-5-meChylacino-3-Crif luorocethylpyrazole 
and echyl chlorof orsace; r 

4-Cyano-l- (2, 6-dichloro-4-cr if luoromechyl- 

phenyl)-5-(N-aceCyl-N-Cri=eChylaceCylaniino)-3-Crifli:ora 
cechylpyrazole in Che form of an off-whice solid, 
c.p. 83.5-84°C, afcer recryscallisacion fro= hexane, 
using 4-cyano-l-(2,6-dichloro-4-crif luoroceehylphenyl) - 

5-Crinechylacecylacino-3-Crifluoromechylp'yrazole and 
acecyl chloride; . 
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4-Cy a nc-l-(2,6-<iichlaro-4-cri£luoroc^hyl- 
phenyl)-5-(N-?ropicnyL-N-cri=e C hyUcec y Ucino)- 

3- crifluorcnechylpyrazole in'the fern of a vhiCe solid, 
m.p. 56-56.5'C. after recrystallisation from hexane, 
using 4-cyanc-l-C2,6-dichloro-4-tzifluoro- ^ 

^ecaylphenyW-S-cricechylacecylacino-S-crifluaromechyl^ 

pyrazole and pcopionyl chloride; 

l-(2,6-Dichloro-4-cxifluorccschylpher.yl)- 

4.nicro-3-crifluorc=echyl-5-cri=echylac 8 cyla=ino- - - ; 

pyrizola in Che fern of a white solid, e.p. 219'C, 
" usi „ § 5 -acir.o-l-(2.6-dichlorc-4-trif lucrcnechylphenyl)- 

4- n itro-3-czifluorc=ethylpyrazole and trimethylacetyl 

chloride; 

l-(2 . 6-Dichloro-4-trif luotocechylphenyl) - 
"5-echoxycarbonyla = ino.4.nicro-3.crifluoro E e C hylpyrazol« 

in the forn of pale yellow crystals, nup. 124-C. 

using 5 -iciBO-l-(2.6-<iichlor6.«-erlfluorpoechylph.ayl)- 

4-nicro-3-trifluorcmethyl?yrazcle and ethyl 
chlocofor=ate; 

and 3.Chloro-l-<2,6-dichloro-4-Crifluoron:eChyl- 
p henyl)-4-cyano-5-tri B eChylaceCylaninc?yrazale. in the 

form of a white solid, m.p. 203-204'C; 

3-Chloro-l-a,6-dichlorc-4-triflucron:ethyl- 

phenyl) -4-cy ano-5 -b i s ( e thoxycarbony 1) acinopyrazole , in 
the for* of an orange crystalline solid, m.p. 67-69'C; 



anc 3-Chloro-l-(2,6^ichlara-4-czifluoroce!:hyl- 
pnenyl)-4-cyana-5-eChoxycarbororla=iccpyrazcle, In che 
form of a yellow solid, s.'p. 175-179'C; 

[The latter three compounds were obtained by 
reaction of 5-acino-3-chloro-l- (2, 6-dichloto- 
4-Cri£luoroceehylphenyl)-4-cyanopyrszole wich Che 

appropriate acyl chlorides] 

4-Cyano-5-diacecylanin6-r-'(2 ,*6-dichloro- 

4-tr if luorcmethylphenyl) -3-Crif luorcnechy Ipyrazole in 

Che form of white crystals, m.p. 138-139°C; 

and 5-(N-AceCyl-iV-echoxycarbor.ylacino)-A-cyano- 

l-(2, 6-dichloro-4-trifluorcmechylphecyl)-3-crif luoro- 
cethylpyrazole in Che form of a whice solid, 
a. p. 101-102'C; 

[The above two compounds were obcained by reaction 
of 5-acetylamino-l-(2,6-dichloro-4-trifluoro- 
cethyl)-4-cyano-3-trifluorooethylpyrazole and Che 
appropriate acyl chlorides] and 

l-(2,6-Dichloro-4-trifluor==ethylphenyl)- 
5-bis (ethoxycarbony 1) aniino-3 , 4-dicyanopyrazole and 

l-{2,6-dichloro-4-trifluorocethylphenyl)-5-bis(eCfaoxy- 
carscnyl)aaino-4-cethanesulphosyl-3-trifluoromeChyl- 
pyrazole were prepared in a similar manner Co Che 
procedure described In Example 14, but replacing Che 
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5-anicc-4-c/anc-l-(2,6-cichIcrc-A-crifluarc=iChyl- 
phenyl) -3-crif luococechylpyrazole by 5-acino- 
1- (2, 6-dichloro-4-crif lucrcdethylphecyl) -3 , 4-dicyano- 
pyrazole and by 5-anino-l-(2 , 6-dichIora-A-Crif lucra- 

5 mechyl?henyl)-A-2sChanesuIphc=yl-3-Crifluorcc=chyl- | 

pyrazole respectively. The trinethylacety 1 chloride | 
was replaced by Che appropriate quantity of ethyl 1 

chlorofornate (two ecuivalencs) and 2 equivalencs of J 

sodiur: hydride were also used. The products vers whita ^ 

10 crystals wich c.p. 74-76 a C, and 148-151°C, respectively. -| 

EXAMPLE 35 1 

Compounds Nos. 79 and 80 "J 

By proceeding in a sinilar manner Co Chac £ 

hereinbefore described in Example 15, buc replacing Che J 

15 4-cyano-l-(2 , 6-dichloro-4-Cr.if lucronethylphenyl) - j 

5-bis(cyclopropanecarbocy 1) a=ino-3-cr if luorcrzethyl- if 

"35 

pyrazole by l-(2, 6-dichlorc-4-trif luorocethylphenyl)- ;3 
5-bis(eChoxycarbonyl) aninc-4-cethanesulphonyl- ;| 
3-trifluorocethylpyrazole there was obcained:- 3 
20 l-(2,6-Dichloro-4-CriflucroceChylphenyl)- i|§ 

.V2ff 

5-«Cfaoxycarbonylanino-4-Esthanesulphcayl-3-trifluoro- ^ 

flit 

methylpyrazole in Che for= cf a white solid, * "g| 

m.p. 138-141 *C. 

25 



By proceeding in a similar manner buc replacing ch 
4-cyaco-l-(2.6-dichloro-4-crifluoro- 

c=cbyi?henyl)-5-bis(cycloprcpanecarbcnyl)a=ino- 

3- trifl'jorccachylpyrazole by l-<2 , 6-dicblcro- 

4- Criflucrcce!:hylphenyl)-5-bis(ecboxycarbcnyl)ar:inQ- 
3,4-cicyanopyrazole there was obtained:- 

l-(2,6-Dichloro-4-CrifluoroneCfaylpheayl)- 
*'3.4-dicyano-5-ethoxycarbonylaminopyrazole in the fora 
of a white solid, m.p. 161-153°C. 

EXAMPLE 36 
Ccrrrcurds y os . 81 and 82 

By proceeding in a similar manner to chac " 
bereinbefore described in Example 18, but replacing 
N-brccosuccinimide by N-icdosuccininide there was 
obtained 

5-A=ino-l-(2,6-dichloro-4-trifluoromethyl- 
phenyl)-4-iodo-3-trifluorccechylpyrazole in Che fora of 
a whice solid, n.p. 129°C. 

Ey replacing N-bromosuccinimide by 
N-iodosuccinimide, and replacing 5-acino- 

l-(2,6-dichlorc-4-trifluorbcechylphenyl)-3-trifluoro- 
cechylpyrazole by 5-amino-l-(2 , 6-dichloro-4-crifluoro- 
=e£hylphenyl)-3-methylpyrazole (hereinafter described 
in Reference Example 13). there was obtained:- 
5-Acino-l-(2,6-dichloro-4-crifluoromethyl- 
phenyl)-4-iodo-3-cethylpyra20le in the fora of a buff 
solid, c.p. 108-109-C. after recrys tallisacicn from 
hexane. 



5-A=ina-l-(2,6-cichIoro-A.crifluocc C =chyl- 
.phenyi)-3-methylpyrazcle was prepared as follow,:. 

5-Ai2ino-4-carboxy-l-(2 f 6-dichlaro-A-Crifl- c - 0 , ' 
WechylphenyDJi-mechjlpyrazdle (23 g) was heaced Co 
190°C under nitrogen, and maintained at this 
temperature uncil gas evolution ceased. After 
cooling, the tide compound was obtained (22 g) as 
yellow gun. 

5-A=iao-4-carboxy-l-(2 r 6-dichloro-4-CriflMcro- 
mechylphenyl)-3-=echylpyrazole used above was prepared 
by proceeding in a similar manner Co Reference 
Example 6 but replacing 5-asino-l- (2. 6-dichlorc- 
*-^tflwtomechylphenyl^ 

methylpyrazole by 5-a=ino-l-(2. 6-dichloro-4-crif luoro- 

=«hylphenyl)-4.e£hoxycarbonyl-3-m e chylpyra2ole 
(hereinbefore described in Example 23). and by 

performing the base hydrolysis at the reflux 

temperature In ethanol for 13 hours. The tide 

compound was obtained as a white solid, m.p. 1S3-184'C. 

EXAMPLE 37 

Compounds Nos. 83, 84 and 8 5 

By proceeding in a similar manner to that 
hereinbefore described in Example 20. but replacing 
5-acxno-l-(2 , 6-dIchloro-4-tzIf luoromethylphenyl) - 

3- trifluoromethylpyrazole by 5-aoIno-l- (2. 6-dlchlorc- 

4- trif luoromethylphenyl) -3 -methylpyrazole, and 



repiaci^cha mixz;se of cjdck::^) sulphuric * nd 
fu=-=g nf::c acid, b y eane. a er« S .r n ierie acid al cae> 
there was occained:- 

^-A=inc-l-(2.6-dichloro-A-cr if Iuorc=echyl- 
• Phe= 7 l)-3.=-hyl-4-ai C ropyrazole in the form of orange 
crystals, m.p. .229-231 •<:. after recrystaliisacion free 
a mixture of toluene and petroleum ether. 

Ey proceeding in a similar manner bur replacing ' 

3-«alao-l-a.6^1chloro^-erii£uo?iSnh7l"- 

phenyl)- 3-trif luorcmethylpyrazole by 5-acetacido- 

l-(2,6-dichlcro-4- C rifluorc=echylphenyl)-2-crifluoro- 
Eethylpyrazole, and replacing che mixture of 

concentrated sulphuric and fusing nitric acids by a 
nixrure of acecic acid and acetic anhydride Co which 
vas acc^d fusing nitric acid, there was obtained:-. 
5-AceCanid"o-l-(2,6-<iichloro-4-trifluoro- 

C ethylphenyl)-4-nitro-3-trifluorcsethyl ? yrazole in the 
form of a cream solid, m.p. 194-195»c. 

By proceeding in a similar manner but replacing 

5-ar:ino-l-C2,6-dichlcro-4-trifluoro=ethyl- 

phea7l)-3-CrinuoroB8Ch 7 lpyrazole by 1- (2, 6-dichloro- 

4-trifluorocecbyl P henyl).3. C rifluorccechylpyraz=le. and 
replacing the mixture of concentrated sulphuric and 
funing nitric acids by acetic anhydride to which was. N 
added fuming nicric acid, there was obtained:- 1 ^ 

l-C2,6-Dichlaro-4-crifluorocethylphenyl)- 
4-nitro-3-trifluotocecaylpyrazole in che farm of an 
orange solid, m.p. 110-112-C. after recryscallisaeion 
from a mixture of toluene and bexane. 



l-(2,6-DichIoro-4-erifluarcrischylpheayl)- 
J-crifluorcaechylpyrazcle used in Che above Ex aaple ^ 
was prepared by the procedure described in ExaeaU 21 
by replacing. 5-acino-A-<:7ano-l-C2.6"-dichloro- 
4-Crifluorc=eChylphenyl)-3-Crifluorc C echyl ? yrazcl e by ' 
3-2=ina-l-(2,6-dichloro-4-cri£luoranechylphenyl)- — - 
3-Crifluor==echyl?yrazoIe. The cicle cccpcund was 
obtained as a pale yellow oil. 

5-AceCa=ido-l-(2,6-cichloro-4-crifluorc=eChyl- ■• , 
phenyl) -3-crif lucrccechylpyrazol- used in the above 
Example 37 was prepared by che procedure described in 
Exa=?le 15, buc replacing che 4-cyano-l- (2, 6-dichlcro- 
4-crifluorc=:e!:hylphenyl)-5-bis(c7clopropanecarbonyl).- 
amico-3-Crifluorccechylpyrazole by 5-bis(acety 1) acinb- 

l-(2,6-dichloro-4-Crifluorooechylphenyl)-3-Crifluorc- 
mechylpyrazsle. The cicle compound was obcained as 
whice crystals, E .p. 142-144'C, afcer re'crystallisation 
froc echyl acetace and hexane. 

5-Bis(acecyl)aaino-l-(2,6-dichloro- 

4-Crifluoroc:echylphenyl).3-Crifluoro E iechylpyra2ole, 
used above, was prepared by che procedure of Example 19 
bun replacing 5-a=ino-4-cyano-l-(2, 6-dichloro- 

4- trifluorocecfaylphenyl).3-Crifluoromechylpyrazolfi by . 

5- a=ino-l-(2,5-dichloro-4-crifluorooiechylphenyl)- 
3-erifluoronecbylpyrazole, and -che echyl chlorof orrate '• 
by acetyl chloride. The cicle cocpound was obtained 

as a uhice solid, c.p. 130-131-C. J 
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Comocer.d Nos. 86. 87 and 83 

By proceeding in a similar Banner Co than 
hereinbefore described in Example 21, but replacing t 
5-a=ino-4-cyano-l-(2,6-d.ichloro-4-trifluoron:ethyl- 
phenyl)-3-trifluorcmethylpyrazole by 5-amino- 
l-(2, 6-dichlcra-4-trifluorcmethylphenyl) -3-methyl- 
4-oethanesulphonylpyrazole, there was obcained 
l-(2,6-dichlcro-4-trifluorcmethylphenyl)-3-methyl- 

4- nethaaesulphonyIpyrazole in the form of yellow " 
crystals, m.p. 168-I59°C. 

By proceeding in a similar Banner but replacing eh 

5- a=ir.c-4-cyano-l-(2,6-dichloro- 

4- trif luoromethylphenyl) -3-tr if luoronethy Ipyratole by 

5- amino-4-cyano-l-(2,5-dichloro-4-trifluoromethyl- 
phenyl) -3-f luoropyrazole, there was obcained 4-cyano- 
l-(2,6-dichloro-4-trirluorcmethylphenyl)-3-fluoro- 
pyrazoie in the form 'of white crystals, m.p. 120-121 < »C. 

1- (2 , 6-Dichloro-4-trif lucrcmethylpheny 1) - 
4-methanesui?honyl-3-trifluorcmechylpyrazole was 
prepared in a similar manner by replacing 5-acino- 
4-cyano-l-(2,6-dichloro-4-trifluorccetfaylphenyl)- 

3- trifluoromethylpyrazole by 5-amino-l-(2, 6-dichloro- 

4- trifiuorocethylphenyl)-4-n:eChanesulphonyl-3-Crifluoro 
methylpyrazole. The title compound was obtained in 
the form of white needles, m.p. 154-155°C. 



10 




0 0J . 

EXAMPLES . 

Compound No. 89 

By proceeding in a similar cancer Co chat 
hereinbefore described in Example 22, but replacing JJ^" 
iodine by anhydrous cupric chloride, and by replacing 
Che chloroform by anhydrous aceCcnicrile, there was 
obcained:- 

* 

5-ChlorQ-l-(2,6-dicfaloro-4-trifluc«mechyl- 



PC 



phenyl) -4-cyano-3-erif luorcmeChylpyrasole in Che for- - 

of a yellow oil, afcer purificacicn by chromatography ' 3 

on silica (Merck, 40-230 nesh, 0.7 kg c=" 2 ) eluting " *f§ 
with a mixture of cichlorcmechane and hexane (1:2). 

Infra-Red Absorption bands: 2250, 1455, 1405, 1325, -SJ 

1160 ca" 1 (liquid filn) *J 

15 ' SXAKPLS £0 

Compound Nos. 90 and 91 

By proceeding in a similar manner to that 
hereinbefore described in Example 24, but replacing tht 
dimechylamine by Che appropriaCe amines Chere was 
20" prepared" Che following phenylpyraroles: - 

5-Aaino-l-(2,6-dichloro-4-trifluorocethyl- 
phenyl)-4-(N-eChylsulphamoyl)-3-CrifluoromeChyl- 
pyrazole in Che form of a cream solid, m.p. 200*C, 
afcer recrystallisacion from a mixcure of Colueae and 
25 pecroleum ecfaer. 

5-Anino-l-(2,6-dichloro-4-crifluoromeChy.l- 
phenyl) -4-(N-meChylsulphamoyl)-3«trif luoromeChyl- 
pyrarole In Che form of a lighe brown solid, 
m.p. 199-2Q0"C. afcer recrysCallisacion from toluene. 



' EXAMPLE LI ^ 

Cc-zaur.zs Nos. 92 and 93 

Trifluoroacecic anhydride (3.5 cl) was added 
drcpwise Co a scirred mixeuce of S5I w/v hydrogen 
peroxide solucion (0.56 ml) in dichlorccechane (15'm.l) 
caiccairing ac 0-10«C. Afcer warring Co 20°C during 5 
cinutas, a solucion of 3-acino-l-(2 , 6-dicblcro- 
*-criflucroceChyl-phenyl) -6-cy anooyrazole (l.o' g ; 
hereinafter described in Reference Example 15) in 
dichlcrocechane (10 cl) was added dropwise over 5 
cinuCes. A Gecperature rise of 10°C was observed 
during the addition, and che eixcure heaced under 
reflux fcr 1.5 hours. Afcer cooling, che solucion was 
poured cnco excess wacer, and che organic solucion 
washed in curn vich soluCions of sodium bicarbocaCe and 
sodium bisulphiCe. Drying over anhydrous magnesium 
sulphace, followed by evaporacion in vacuo gave a buff 
solid, which was purified by chrcmaeography on silica 
(herck, 40-230 mesh. 0.7 kg cm" 2 ) elucing wich 
dichlorsnechane. The resulcanc whice solid was 
recryscallised from a nixcure of dichlorccechane apd 
hexane Co give 

l-(2, 6-dichloro-4-trifluorocechylphenyl)-A-cyanc- 
3-niCrocyrazole as whice cryscals (0.7 g) , 
c.p. 163-165 # C. 



By proceeding i n a similar manner buC reolac* 

- - n g 

3- amino-l-(2 f 6"-cichloro-4-triiiuorcmechyl- 

• phenyl) -4-cyanc?yrazole by 5-amino-l- (2 , 6-<iichlo ro . 

4- CriflL«croc e chylphenyl)-3.4-cicyanopyra2ole 
(hereinbefore described in Exanple 2), there was 
obtained:- 

l-(2,6-Dichloro-4-trifluorcmechylphenyl)- 

3,4-dicyano-5-nicropyrazole as orange crystals, 
m.p. 138-140-C, after recryscsllisacion from 



cyciuhexane. 



RE?E?.ZNCE EXAMPLE 15 

3-Amino-l-(2,6-dichloro-4-:rifluoronethyl- 
phenyl)-4-cyanopyra2ole was prepared as follows :- 
A solution of 3-Cerc-buCoxycarbonylacinc- 

l-(2,6-dichloro-4-trifluoroce£hyl P henyl)-4-cyanopyra2ol 
(2.8 g) in ethanol (100 nl) was treated with 501 v/v 
hydrochloric acid (10 ml), and Che mixture .heated under 
reflux for 1 hour. After standing overnight at room 
temperature, sodiu= carbonate was added to pH 8, and - 
the mixture extracted three tines with 
dichloromechane* Tie extract was washed. with water, 
dried over anhydrous magnesium sulphace, and evaporated 
in Vacu S Co Sive a buff solid. Recrys tallisation frcn 
a mixture of ethyl acetate and petroleum ether gave the 
title compound (1.4 g) in the form of white crystals, 
o.p. 159-160 9 C. 

3-tert-3utozycarbcnylaoino-l-(2,6-dichlcro- 

4-trifluor== e thyl ? henyl)-4-cyacc ? yra 2 ole was prepared 
«a follows:- 



A ouiSe of 3-caric»y-4-cyano- W 
l-(2.6-d i chIoro-,- C;i£iL or= =e chylp he ., yl)pyra2ole ( „ g) 

and tbionyl chloride (35 ml) and H. K-dimethylformamide 
(3 drop,) was b „ :sd uci8r te£lux for 2 hou; ^ ^ 

solvent was eva==rated in vacuo, and re-evaoorated U 

after addi: £ on of dry toluene (20 ml). tte 
resultant g„ was dissolved Ia dry aoetooe (50 ml) and 
atirred. whilst a solution of ' .M^nu^iTi J "iT" " 
water (15 ml) was added during 5 minutes keeoing at 
10-15'C. After 30 minutes the mixture was poured onto 
water (250 ml) and extracted with dichloromecbane (3 x 
SO =1) . Toe occiined „ :rac£ - „„ uashei w . ;h Bac ^ 
dried over anhydrous magnesium sulphate, and evaporated 
iS-^£H2 at eoual to or below 40-C to give a huff solid 

Toe resulting aside was dissolved in dry toluene 
«00 ml) and heated under reflu* for balf-an-hour. with 
smooth evolution of nitrogen. After c=olIng; ^ ^ 
treated with tert-butanol (40 g) . anc che Bii:ura 
heated under refU, overnight. After evaooration in " 
lacuo. the resulting hrown oil (; 5 g) was purified by * 
chromatography 00 silica (merck. 230-400 mesh. 0.7 kg 
c= ) eluting with cichlorometoane and ethyl aoetate 
(98:2) t, give the title oompound (8.0 g) as a white 1 ^ 
solid, n.p. 154-135'C.' 



3-Carboxy-4-c 7 anc-l-(2.6-dichlorc-4-trirluar Q . •"• 
_ methylphenyDpyrazole was prepared as fellows;- ■ 
A suspension of 4-cyano-l- (2, 6-dichlczc- 
4-crif luoromechylphesyl) -3-eCboxycazbcayl?yrazole ' 
(5.0 g) in echanol (100 ml) was created wich a sol U ci OQ 
of sodium hydroxide (0.63 g) in wacer (15 =1) and 
scirred ac rocc temperacure- for Y.5 "facursl Afc'er 
evaporacion in vacuo ac equal Co or below 40 S C, the 
residue was dissolved in waCer (150 e!) and extracted 
with dichloromechane (1 x 100 ml). This extract- w« 
back-washed with water (2 x 50 ml), and the combined *- 
aqueous solutions brought Co pH 1 wich dilute 
hydrochloric acid, and Chen excracted with ethyl 
acetate (3 x 50 cl). Tnis extract was dried over 
anhydrous magnesium sulphate, and evaporated in vacuo • 
to give a buff solid (4.6 g) . RecrystallisaCion frac 
a raixcure of Coluene and hexane gave the f title compound 
in the fora of buff crystals (4.4 g) , m.p. 203-205'C. - 

4-Cyano-l-(2,6-dichloro-4-trifluorocethyl- 
phenyl)-3-eehoxycarbonylpyrazole was prepared by 
following Che method described in Example 21, and* 
replacing 5-amino-4-cyano-l-(2 , 6-dlchloro-4-Crif luoro- 
nethylphenyl)-3-trifluoromethylpyrazole by 5-aminc- 
4-cyano-l-(2 , 6-dichloro-4-Crif luoromechylphenyl) - 
3-echoxycarbonylpyrazole. The title compound was 
obtained in the fora of buff crystals, c.p. 198-159 9 C. 




15 



25 



example ^2 



Cnmccunds Nos. 9&. 95 and 96 

Silver(I) fluoride (5 g) was added in portions 

m 

during AO minutes to a vigorously stirred solution of 
l,l-dichloro-2,2-dicyanoeChylene in acetcnitrile (15 
mi), maintained at 0-10°C by external ceding. The 
stirring was continued at rcco temperature for 1 hour, 
and the solid -f iltered-of f .- -The -filtrate containing 
l,l-difluoro-2,2-dicyanoethylene was stirred and cooled 
whilst a solution of 2, 6-dichloro-4-trifluoronethyl- 
phenylhydrazine (4.9 g) in acetcnitrile (15 cl) was 
added dropwise at 5°C. After stirring overnight the 
solid was filtered off and the filtrate evaporated in 
vacuo to give a dark orange oil (6 g) . This was 
purified by chromatography or silica (Merck, 230-400 
mesh, 10. lb in tm ) eluting with dichloroce thane to 
give a white solid. Recrysrallisation from a mixture 
of cyclohexane and ethyl acetate gave 5-amino- 
l-(2, 6-dichloro-4-trifluoromethylphenyl) -4-cyano- 
3-fluoropyrazole (0.9 g) as a white solid, 
m.p. 193-194-C. . 

By proceeding in a similar manner but replacing the 
2,6-dichloro-4-Crifluoromethylphenyl- hydrazine by 
2, 6~dichloro-4-erif luorcmethoxyphenyl- hydrazine and by 
employing 1, 1-dicfaloro- 2 ,2-dicyanoethylene instead of 
1, l-difluoro° 2,2-dicyanoethylene, and by using diethyl 
eCher as solvent, there wai prepared 



- 150 - 

5-amino-3-chioto-l-(2, 6-cichloro-4-Crif lucrocechoxy, 
phenyl) -4-cyacopyrazole i= che foca of a yellow soli,/ 
m-p. 175-177 - C. 

By proceeding as immediately above but' replacing 
Che 2 f 6-dich lor o-4- Cri flue romechoxyphenylhydrazine by 
2, 6-dichloro-3 f 5-dif luarc-4-trxf luoromethylphenyl- 



hydrazine, Chere was prepared 5-amino- ~~ 

3- chloro-4-cyano-l-(2,6-dichloro-3,5-difluoro- 

4- trif luoromethylphenyl) pyrazole , in Che for:: "of yellow 
crystals, cup. 206-208°C. 

EXAMPLE 43 

Compounds Ncs, 97, 98,- 9?, 100, 101, 102 and 103 

A stirred solution of 4-cyano-l-(2 f 6-dichloro- 

4-trif luoromeehylphenyl) -3-trif luoromethy Ipyrazole (1.5 

g) in dry tetrahydrof uran cooled Co -78°C was creaced 

wich a solution of n-buCyl lithium (2.6 M in hexane, 

1.71 ml) dropwise under nitrogen. The temperature was 

kept below -65°C during the addition, and Che resultant 

soluCion kept at -78°C for 1 hour. A solution of 

trimetbylsilyl chloride (0.56 nil) in -dry 

* • 

tetrahyefrofuran (2 ml) was then added, dropwise, during 
2 minutes. The mixture was allowed to reach room 
temperature over 2 hours, left overnight and evaporated 
in vacuo to give a pale yellow solid. This was 
dissolved in dichloromethane , washed wich water, dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo . The product was r ecrys tallised from hexane to 



give ^-C7^-l-(2.6-dichlora-4-Crif^ocechylphe=yl)- 

3-C-«luorcBechyl-5.Crir:echylsilylp 7 Tazole as white 
crystals, m.p. 108-110 W C 

By' proceeding In a similar career buc replaci-g ch £ 
trimethylsilyl chloride by the reagents listed below, 

ch « following phenylpyrazoles were cbtainedc- 
S-tert-Butyldimethylsilyl^^azo- 

l-(2 f 6-dichloro-4-i:rifluorc=:echylpher.yl).3-Criilucra- 
cechylpyrazole ia Che form of whice crystals, 

113-115-C; from tert-butyldimethylsilyl chloride. 

4-Cyaco-l-(2 f 6-dichloro-4-Crifl'jorocechyl- 

P^nyl)-5-=eChyIchio-3-Crifluoro C echylpyra2ole f in the 
fcr= of a white powder, m.p. 73-74°C; from 
methylchiocyanate. 

4^yano-l-(2,6-dichloro-4-trifl.joro a ethyl- 

phenyl)-3- C rifluoromechyl-5-trifluor==echylchio P yra2ole, 
in che form of white crystals, m.p. 120-122'C; frca 

bisftrifluoromechyljdisulphide. 

•5-Carbbxy-4-cyano-l-(2,6-dichlcrc-4-trifluoro- 
mechylphenyl)-3-Criflucro a ethylpyraz = le, In the form of 
a white solid, m.p. 177-179'C, by pouring the llthiated 
pyrazole solution onto a large excess of powdered solid 
carbon dioxide. 

3y proceeding in a similar manner but replacing the 
4-c7ana-l-(2,6-dicaloro-4-Crifluoro- 
methylphenyD-3-trifluoromechylpyrazole by 

l-(2,6-dichloro-4-triflucroc e thylphenyl)-4-nicro- 
3-tr.ifluoromeChylpyrazole, there was prepared:- 



~(2, 6-Dichloto-4-trifluorcmethylphenyl)- 

4-nicra-3-crifluarcmechyl-5-Czimechylsilylpyrarol a f 
^Che form of a pale green solid, c.p. 101-103 o C. 

By proceeding in a similar manner but replacing c u 
4-cyano-l-(2 t 6^ichloro-4-crif.luoro- 
mechylphenyl) -3-Crif luoromethylpyrazcle by 
4-cysnc-l-(2,6^ichlcro-4-trifluorcmechylphenyl)- 



5-methyl-3-Crif luorccethylpyrasole (hereinbefore 
described in Example 23), there was prepared:- 
4-Cyano-l-(2 , 6-dichlorc-4-crif luorcmethyl- 
phenyl)-3-triflucromethyl-5-trimethylsilylmethyl- 
pyrarole.-in che form of a colourless oil. 
Infra-?.ed Absorpcion bands: 2250, 1400, 1325, 1260, 
1180, 1150, 8 60cm" 1 (liquid file) 

Nuclear- Magnetic Resonance: chemical shift (delta) for 

-Si-CH,- - "■ 2.8ppn in dimecbylsulchcxide-D c 
* — ■ * o 

• 

EXA2-C? LZ 44 

Compound No. 104 

Sodium metaoxide (0.3 g) was added Co an ice cold 
stirred mixture of 4-cyano-l-(2, 6-dichloro- 
4-crifluoroceCbylphenyl)-5-bis(phenox7carbonyl) anino- 
3-trifluoromethylpyrazole (3.1 g) in cethanol (30 ml)," 
and heated under reflux for 2 hours. This was poured - 
onco water (200 ml) and extracted with 
dichlorcmetbane« The organic solution was washed 
sodium carbonate solution, then with water, dried over, 
anhydrous magnesium sulphate, and evaporated in .J_ 



vacuo. The resultanc white solid was 4-cyano- 
l-(2,6-dichioro-4-criflucranethylpher.yl)-5-a5ethoxy- 
carbanylaaino-3-crifIucrccechylpyrazole, m.p. 132-183° 

EXAh?LE 16 

4-Cyano-l-(2, 6-dichloro-4-tr if luorocethyl- 
phenyi) -5-b is-Cpheccxycarbonyl) a=ino-3-trif luorocethyl 
pyrascle used in the above Zxzxpls 44 was prepared by 
following Che procedure of Exaaple 14, buc replacing 
crirrechylacecyl chloride by phenyl chloroforsate. The 
Cicle compound was obcained as a white solid, 
m.p. 153-169°C. 

• - -- • - r " •■" - EXAMPLE 45 : 

Cocsounds Nos. 105 and 106 

5-CarbaEoyl-4-cyano-l-(2,6-dichloro- 
4-crifluoroceChylphesyl)-3-CrifluoroceChylpyrazole 
(3.57 g) was heaced to 200"C with phosphorus pencoxide 
(2.S2 g) wich stirring. After 3 hours,- che cooled 
product was treated with ice, and extracted with 
dichlcrcmecbane (3 x 50 ml). The organic solution was 
washed wich water, dried over anhydrous cagnesiua 
sulphace, and evaporated in vacuo Co give a solid. 
Recryscallisacion frca hexane gave l-(2 , 6-dichloro- 
4-CrifluoroceChylphe=yl)-4,5-dicyano-3-Crifluoromecfa < yl- 
pyrarole in Che forn of whice cryscals (1.8 g) , 1 '* 
m.p. 80«C. 
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Hy proceeding in0 similar MxSBer buj . 
replacing the 5-carbamcyl-4-cyanc~l-(2 , 6,d ichl oro 

4- C riflucrc= eC hylphe = yl).3-Crifluorc=echvl^ yr „ T 

c ' r7ra2 °le by 

5- a C ino- J .carbaccyl-l-(2 f 6-dichlorQ-4- t rifluoroc:ech i 
phenyl)-4- ffie chanesulphenyl P yra::ole there was pre ?a ^! 

5-A a ino-3.c ya2 o^-(2,6.cichlcr6-4. C r i nuoro^ 
me£hylphenyl).4. asC hane S ulphccylpyra=ole in Che f 0r . 
.of a *faic-_solid, -a. p. 214-C. 

RET^ZNCZ EXAMPLE 17 

5-Carbacoyl-4-C7ano-l-C2 f 6-dichloro- 

*-««l«orastch7lph«ayl)-3.cri£luorec«chylpyr«ol. 
used in Che above Example 45, was prepared as follows:. 

5-Carboxy.4.cy a no-l-(2,6.dichloro-4-crifluoro- 
=«hylphenyl)-3-Criflucronechylpyra 2 ole (6.0 g; 
hereinbefore described in Example 43) was added Co 
Chionyl chloride (30 mi) and Che scirred solution 
beaced Co reflux for 4 hours. The sclvsncW 
evaporaced in vacuo , and re-evaporaCec afcer addition 
of dry toluene (30 el). ' ^ resulCan t orange oil yas 
dissolved in dry ecber (10 «1) and added d „ pwisc Co a 
scirred solution of armzonia (0.88, 20 ml) cooled by an 
ice bach. Afcer scirring overnight, wacer (150 ml) 
was added, and Che mixture extracted with 
dichloromechane (3 x 50 ml). The combined extract 
was washed wich wacer, dried over anhydrous magnesium 
sulpbace, and evaporaced in vacuo to give a whice 
•olid (7.0 g). Recryscallisacion from a mixture of 
eehyl acecaee and petroleum echer gave che tide 



compound 3 S ), in the fora of whJI crystals. E .p. 
180-iai-C. 

5-Acino-3-carbacoyl-l-(2,6-dichloro- 

4-Crifluoro=2Ch/lpheayl)-4-fflechanesulphonylpyra2ole 
used in the above Example 45 was prepared by Cbe sace 
procedure, but by replacing the S^zboxy^cyana- 
Eechylpyrazole by 5-amino-3-carboxy-l-(2 f 6-dichIoro- 

4-trifluoroceChylphenyl)-4-ceChanesulphonylpyra2ole. 
The tide compound was obcained in the for= of an 
off-white solid, cup. 223-224-C. 

5-A=ino-3-carboxy-l-(2,6-dichlbro-4-trifluoro 
nechylphenyl)-4- = eChanesulphoayl?yrazole used above 
was prepared as follows:- 

5-Acino-l-(2 r 6-dichloro-4-crifluorcaiethyl- 
phenyl)-3-echoxycarbonyl-4-ffiechanesulphonylpyra2ole 
(8.15 g) was added Co stirred 801 sulphuric acid 
(80 cl), and heated at 100°C for 5 hours. After 
cooling, the solution was poured onto ice, the solid 
filtered off and dried over phosphorus pentoxide in a 
vacuus desiccator. ReczystallLsation froo a Eixture 
of eethanol and petroleua ether gave Che title 
cccpound as a white solid, m.p. 203-205-C. 

5-Aaino-l-(2,6-dichloro-4-CrifluoroneChyl- 
phenyl)-3-echoxycarbonyl-4-methanesulphonylpyrazole/ 
used above, was prepared by ' the' procedure of Reference 
Exacple 5, by replacing malononicrile by 



methanesulphcnylacetocitrlle. The tide cccpound 
obtained in Che farm cf a white solid, m.p. 255°c, 
after r ecrystaliissticn from ethanoi. 

EXAMPLE 46 

Compound No. 107 

A solution of mechylmagnesium iodide 
[p^par=_d_fron_ma S nesiu= (0.25 g) and mechyl iodide 
(1.5 g) In diethyl ether (25 ml)], was treated with a "' 
solution of l-(2,6-dichlcro-4-trifluorcmethyl- 
phenyl)-4-cyano-3-Crif luorocs thylpyraxole (2 g) in 
diethyl ether (20 ml), dropvise. The resulting pale' 
yellow solution was refluxed for 24 hours, cooled, and 
treated wich hydrochloric acid (2*i, 10 ml). After 
stirring for 0.5 hour at room temperature, the 
reaction mixture was diluted with ether (50 ml). The 
"ethereal extract was washed with water (50 ml), dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo to give a yellow gum. This was purified by 
chromatography on silica (Merer, 230-400 mesh, 0.7 kg 
cm ) eluting with a mixture of dichloromeChane and 
petroleum ether (4:1) Co give ■ 

4-acetyl-l-(2 , 6-dichloro-4-Crif luorcmechylphenyl) - 

3- trifluoromethylpyrazols as a white solid, m.p. 134°C. 

EX Ah? LI 47 
Cocoounds Nos. 108 - 116 

A stirred solution of 5-amino-l-(2 , 6-dichloro- ' 

4- crifluoroffiethylpher-yl)-4-cechylthio-3-trifluoramethyl- 
pyrarole (1.0 g) in chloroform (40 ml) was treated 



f| with c-chjlr,perber.=cic acid (0.42 pcrtior.wise at 

_J rcoc te=uerature. After stirring for 6 hew., the 

J solution was dilute with dichlcr=e=hane and washed 

i 1:1 C ' Jr:1 sodi "° sulphite solution. s=ciu= 

•f 5 h ^ rox "< ! "lutioo. and water. The solution was 

| dried over anhydrous cagnesiun sulphate, and 

• j evaporated in vacua to give a yellow oil. 

-f Purification by.chrosatography on silica (Kerch, 

(| 230-400 oesh, 0.7 fcg c=T 2 > eluting with 

| 10 di=hloro=ethane-ethylaoetace (4:1) gave i-acino- 

*• :l " (2 ' 6 - <iichl " 0 - 4 -"ifluoro=ethylph e .-.yl)-4-sechyl- 

f sul -= hl ^l-3-=rifluor-==ethylpyrarol= in the for= or a " 

> white solid, B .p. 142-145-C with decomposition. 

By proceeding in a siailar manner but 
replacing 5-a=ioo-l.(2.-6-dichloro-4-trifluoro=ethyl- 
phenyl)-4- C ethylthio-3-trifluoro E ethylpyrazole by the 
appropriate alkylthio phenylpyrazoles there were 
prepared:- 

5-Ao:ino^-(2,6-dichloro-4-trifluoro=ethyl- 

ph e r.yl)-4-echylsulphinyl-3-trifluor==echyl ?y razole in 
Che for= of a white solid, m.p. 170-c free 5-a=ino- 

l-a,6-dii:hloro-4-trifluoron=tbylphenyl)-4.ethylthi 0 -. 
3-CrifluorooeChylpyrazoie. 

5-Aaino-l.(2,6.dichXoro-4- C rifluorc=ecfa r l. 

P^^I)^-«h7l a «lphia 7 l-3H MC h 7 lpyr.zol. in Che £ ora 
of a buff solid, m.p. 157-158-C froa 

l-(2,5_-dI C hlor 0 -4. C rifluoromethylph e nyl)-4.e £ h 7 lthio- 
S-serhylpjrazcle. 
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5-Amina-4-cyaoo-l-(2. 6-dichlo^a-4-eTifl ^0^ ~~~• 
merhylsulphinylphe^yl)-3-crif luorocechylpyrazole, 
Che form of an orange solid, m.p. 76 B C,. frcn 5-aai no J i~ 

A-cyano-l-(2 f 6-dichlora-A-crifluorocecfaylcfaiaphenyl).~:" 
3-crif luorccecbylpyrazole. ? . 

4-Cyano-l-(2,6-dichloro-4-Crifluorc=echyl- ' 



phenyl) -5-seChylsuIphinyl-3-tr if luorotaechylpyrazole, 
' in Che form of whice crystals, m.p. 97-98'C, from 

4- cyanb-l-(2,6-dichloro-4-crifluoromechylphenyl)- 

5- mechylchio-3-crifluoroce:hylpyrazole. ; 

3y" proceeding in a similar manner buc 
replacing 5 - ami no- 1- (2 , 6-cichloro-4-Crif luorcmechyl- 
phenyl)-4-Jse.chylchio-3-CrifluoroceCfaylpyrazole by che 
appropriate alkylehiophenylpyrazoles, and employing 2 
molar -equivalents of c-chloroperbenzoic acid chere was 
prepared:- 

5-Amino-l-(2,6-dichloro-4-Crif luorcmechyl- 
phenyl)-4-echylsul?honyl-3-crif luoromechylpyrazole, In 
"che form of wfaiCe cryscals, m.p. 206-207'C, frca 
5-amino-l-(2,6-dichloro-4-Crifluoromeehylphenyl)- 
4-e£hylcfaio-3-Crifluorooechylpyrazole. 

5-Amino-l-(2,6-dichloro-4-CrifluoromeChyl- 
phenyl)-4-eehylsulphooyl-3-meehylpyrazole, in che form 
of a wfaiCe solid, m.p. 193'C, from 5-amino- 
1-C2, 6-dichloro-4-trifluorc=echylphenyl)-4-e£hylchio- 
3-meChylpyrasolfi. 



By proceeding in a similar manner but 
replacing Che 5-amino-l-(2 . 6-dichioro-4-Crif lucro- 

•meChylphenyl3-A-cechylchio-3-Crifluorocecfaylpyrazole 
by 5-anina-l-(2,.6-<iichloro-4-criflupraceChylphenyl)- 

4- n-propylthio-3-=ethylpyrazole, there was obtained 

5- amino-l-(2. 6-d£chloro-4-trifluarcmethylphenyl) - 
3-methyl-4-propanesulphonylpyrazole in che form of a 
whice solid, m.p. 145.5-147»C. 

By proce-ding in a similar manner Chere was 
prepared:- 

5-Aminc-l-(2,6-dichicro-4-trifluorcmethyl- 
phenyl)-4-trichlorcmetbanesulphonyl-3-methylpyrazole 
. in Che . fo _ ra of & P ale P ink : solic 2. B.p. 1S3-184°C, fret 
5-amico-l-(2,6-dichloro-4-Crifluoroaechylpher-yl)- ■ 
4-trichloromethylthio-3-methylpyrazole. 

EXAMPLE 68 
Compounds tios. 117, 118 and 119 

A mixture of bis [5-a=ino-l-(2 , 6-dichloro- 
4-trifluoromethylphenyl)-3-methylpyrazole-4-yl]- 
disulphide (4.0 g) , sodium dichionice (2.02 g)-and 
sodium hydroxide (0.46 g) was stirred and heated under 
reflux in a mixture of ethanol and water (60 ml, 1:1) 
for 4 hours. The cooled yellow solution was treait*d N 
with ethyl iodide (2.17 g) and the mixture stirred and 
heated under reflux for 2 hours. After evaporation 
in vacuo, the yellow gum was dissolved in ether 
(100 ml), washed with water, dried over anhydrous 
magnesium sulphate, and r e-evacoraced in vacuo. The 



« 3ul:3n c SU o was purified by chro=ato S raphy .n siUc, . | 

Ouick. 230-400 BM h. 0.7 kg c=" 2 ) * 

rn fur-'sh 5-acino-l-<2,6-dichloro- 

dichloromethane. to iur—s.. j « 

A _ criflu aro ffi eth^ I 

in tie for* of a white solid. *.p. U7'C | 

recrystallisation frcn bexane. • g 

. fn a s i = ilar manner, but 

By proceeding in a ^ 

placing the ethyl iodide by -ethyl iodide there «„ | 

prepared:- 3 

5 . Aa iao.l-(2.6.dichloro.A. C r i fluorc=e C hyl. . -g 

ph e 2y l)-3-.ech y 1.4. S eC,yU:nio ?y ra 2 ole. in the for. of | 

i« »t U2»C. after recrystallisation ■■ J 

a white solid, m.p. w. ^ 

• - " «v 

frcn bexane. . ". ■■. ~ _ y ' ~±. 

«« a similar 'canner but :f- 

By proceeding in a siniwi ^ 

« ? Uci= S the sodiu= hydroxide by ' ' :4 

ac d the methyl iodide by n-propyl iodide there , f 

ob£ai ned 5 -a B in=-l-(2.6-diohloto- 4 -=rifl«to=ethyl- , 

phenyl) -A-a-Ptopylthio-3-cethylpyra.ole in the fot-_ , 
a white .olid. ».p. 100-102'C. 

.S3CE ETA«gL£ 18 

B l8[5 - A ni B =-l-C2.6-oiohloro-4-tti£luoro n ethyl---. 

, „.,.-i..A-vll<iisulphide was prepared ^ 

phenyl) -3-oe thy lpyrasale-4 yijcis P ^ 

as follows:- «C 

. K aolution of 5-e E ino-l-(2.6-diohloto- g 

4 . ttIf lu=to=ethylpheoyl)-3- 0 ethyl-4.thiooy a n a t=pyt a2 =lj 

(3.0 „ hereinafter described in ExecpU 30) in .. ,| 

. Blxt «. a£ ethacol end water (1,1. 100 cl) «« | 

Nidified by the addition of hydrochloric aoid (10 r| 



~ • <w J — 



J 



20 <=«. ^ ci«ure was heaced uodTr reflux for 8 
hours, cooperated Co half vciu=e in vacuo, c=cIad In 
. « £c, bach, and sod il= hydroxide solution added uocil 
the p H reached 9-10. He p„ eipieaet<i pr8<iue . 

filtered, washed wich water *t„j • ^ 

■ • vacer, and driea in vacuo to 

furnish che cicle ccmoound (2.65 2) *n = 

v-t.cc as an amorphous 

yellow powder, m.p. 211-213«C. 

EXAMPLE 49 
Compounds Nog. 120 and 7 77 

A solucion of ethyl magnesia bcoaide, 
prepared from magnesium (0.57 g) and echyl brcmide 
C2.6 g) in dry diethyl ether (25 cl) . was added 
dropwise to a stirred solution of 5-anino- 

l-(2,6.dichlora.A.trifluoro C :ethyl ? henyl)-4.thiocyanato. 
3-trifl,oromethyl P yra 2 ol e (5.0 g) £a dry ether (50 ml) 
« -20-C. Afcer stirring for a further 2 hours at 
room temperature, water (130 ml) vas carefully added> 
and 'stirring maintained for 0.25 hour. Ihe ether 
layer was se ? araced, dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a yellow 
I«. Purification by chromatography on silica 
CKer= k , 230-400 mesh, 0.7 k g cm"*) eluting with 
dichloromethane-petroleum ether (1:1) g ave a prcduc£ 
which recrystallised from hexane to furnish 5-amino- 

l-C2,6-dichlorc-4.trifluoromethylph e nyi)-4.ethylthio- 
3-trifluoromethylpyrazole, in the form of white 
needles, cp. 115-lifi„5 a C. ' 
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By preceding in a similar manner, but 




replacing che ethyl magnesium iodide by methyl 

icagnesium. iodide ehere was obtained:- T.^ 

5-Amir.c-l-(2,6-dichloro-4-triflucrcmechyl- 
phenyl)-A-mechyl:hio-3-Crifluo'romeChylpyra=ole f in che" 5 
form of a vhice solid, m.p. 108°C, after ~ 
recryscaillsacion frca heaane. 

EXAMPLE 50 
CoGsouncs Nos, 122 and 123 



• m W 



15 



°" A scirrsd Eixcure of 5-amino-l-(2, 6-dichlcro- '"§'"" 10 

4-triflLcromethylphenyl)-3-trifluoromethyl?yrazole f ' 

(0.;7 g) and potassium thiocyanate (0.55 g) in methanol 
(15 ml) was Created with a solution of brczine (0.3 g) 
in methanol (2 ml) at 0-5 a C. Stirring was maintained 
at this temperature for 1.5 hours, and the mixture was 
poured onto, ice water, and brought to pH 9 by the 
addition of sodium carbonate. The product was 
filtered, washed wich water and dried. Purification 
by chromatography on silica (Merck, 230-400 mesh, 0.7 
kg cm 2 ) elucing with dichloromethane gave 2 ° 
5-amino-l-(2,6-dichloro-4-crif luoromethylphenyl)- i 

4-thiocyanato-3-trifluoromethylpyrazole, in Che form | 
of a white solid, m.p. 49-50 a C, 
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By proceeding i n a similar Banner but 
replacing 5-£=ina-l-(2,6-dichlarc-4-Crifluorcmechyl- 
phenyl)-3-trifluorocechylpyrazole by 5-a=ino- 

l-(2,6-dichlora-4-Crifluora=echylphenyl)-3-c:eChyl- 
pyrazole chere was obtained 5-aminc-l- (2, 6-dichloro- 

4-Crifluorocechylphenyl)-3-2 S chyl-A.chiocyanacc?yrazole 
in che form of a whice solid, m.p. 133. 5'C, after 
recrystailisation from a mixture of hexane and ecfayl 
acetate. 
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Cccscurd Ko. 124 

By proceeding in a similar manner Co Chac 
hereinbefore described in Example 4, but replacing. the 
2,6-dicnloro-4-Crifluoroceehylphenylhydrazine by 

15 2,6-dichlcro-4- ffi echanesulphonylphenylhydrazine chere , 
was obcained:- 

5-A=ino-4-cyano-l-(2 f 5-dichloro-4-EeChane- 
sulphcnylphenyD-3-CrifluoroneChylpyrazole in Che form 
of white crystals, m.p. 270-272'C. 

20 R£?I?.£NC£ EXAMPLE 19 

By proceeding in a similar manner to chac 

hereinbefore described in Reference Example 1, but 

replacing Che 1, 6-dichloro-4-trif luorcmechylaniline by 

2,6-dichloro-4-mechanesulphonylaniline. Chere was 
25 prepared:- 

2 J 6-Dichloro-4-mechanesulphonylphenylnycrazine 
in Che form of whice crystals, m.p. 163-166 9 C. 
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To a sclrred i C( - r-?j , 
' I r> c "lucicn of 5-ac:* ao 

1-C2. fi-^ichloro-A-rrf r 7 — ao ~ 

^^luorccechylphenyT)^.^^ 

SMa chlorofora (40 cl) a „w „ •'. 

. 0-C for 2 hours , then ac = »"««^ te 

c roo^ Ceaperacure for 2 

for 2 hours ac rooc c 

pec 01 echer 0|JJ £o s ^ 

«.«.,. ^^^^ 
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EXAMPLE 53 

Compound Wo. 126 

m-Chlorcperbenzoic acid (2.1 g) was added to 
a solution of 5-a=inc-4-cyano-l- (2. 5-dichloro- 
4-crif luorosethylchiophenyl) -3-crif luorccethylpyrazole 
(2.3 g) in dichlorcmechane (20 ml) cooled Co 10°C. 
After stirring overnight at room temperature, the 
solution was heated under reflux for 4 hours, cooled, 
and a further addition of m-chloroper benzoic acid 
(2.1 g) made. The mixture was stirred at room 
temperature for 4 hours and heaced under reflux for 4 
hours. The cooled solution was washed with sodiun 
bicarbonate solution (20 x 20 ml), then with water 
.(2.x 20 ml) , dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo to give an orange ' 
solid. Purification by chromatography on silica 
(Merck, 100-230- mesh, 6.7 kg cm" 2 ) eluting with 
ethyl acetate-petroleum ether (1:9) gave 4-cyano- 
l-(2, 6-dichloro-4-trifluoromethanesulphonylphenyl)- 
5-nitro-3-trifluorocecfaylpyrazole (0.5 g) in the form 
of an orange solid, m.p. 168-169 # C. 



"EXAMPLE 54 

. Ccmround No. 127 

To a stirred solution of diethylamihcsulphu- 
Crifluoride (1.5 g) in dichloromechane (13 ml) coole^ 
Co -70°C, was added dropwise under nitrogen a solucio r 
of l-(2,6-dicblcro-4-Crifluorcmetbylphenyl)-4-forr:yl. 
3-Crifluorcaethylpyrazole (3.1 g) in dichloromechane 
(17 ml). After 1 hour aC -70°C, Che mixCure was 
allowed Co scans ac room CemperaCure overnighc, then 
poured occo excsss iced water. ExCraccion wich 
dichicrccethane gave a solucion which was washed wich 
water (2 x) , dried over anhydrous magnesium sulphate 
and., .evaporated in vacuo Co give a brown oil-' 
(3.26 g). Purificacion by chromatography cn silica ' 
(Merck, 40-230 mesh, 0.7 kg cm" 2 ) fluting with 
hexane-etbyl acetate (5:1) gave 1- (2, 6-dichloro- 
4-trifluorcmetnyLphenyl)-4-dif luorocethyl-3-trifluorc- 
cethylpyrazole (1.15 g) [from ethyl acetace-hexane] in 
the fora of a pale yellow solid, m.p. 88-90°C. 

REFERENCE EXAMPLE 20 
A mixture of 4-cyano-l-(2,6-dichloro- 
4-CrifluoromeChylphenyl)-3-Crifluoromeehylpyrazole 
(5.0 g; hereinbefore described in Example 21) and 
formic acid (120 ml) was treated with Raney nickel 
(5.1 g) and Che mixture heated under reflux 
overnighc. After cooling, the mixture was filtered, 
and che filcrace diluced wich water (900 ml) and 
extracted with dichlorcnethane (4 x 100 ml). The 



combined extract was washed wich sodium bicarbonate 
salucion (2 x) , Chen wich vacer (1 x), dried over 
anhydrous magnesium sulphate, and evaporaced in vacuo 
to give a brown solid (3.7 g) , m.p. 80-S2 a C. This 
was.. l-(2.6-cichloro-A-trifluoro- 

nxechylpheoyl)-4-f3rayl-3-Crifluoroc8Chylpyra2ole. 

EXAMPLE 55 

Conao und No. 12 S 

To a scirred soluCion of 5-amino-4-carboxy- 
l-(2,6-dichloro-4-crifluoromechylphenyl)-3-Crifluoro- 

* 

mechylpyrazole (15.0 g ; hereinbefore described in 
Reference* Example 6) in dry tecrahydrof uran (50 ml) 
was added, under nicrog-n, a solucion of borane- 
■ tecrahydrof uran con? lex (1 Molar/ 27.5 g) during 10 
minuces keeping ac -20°C. The solucion was allowed 
to reach room . temperature and sc.irred overnight. A 
furcfaer addition of- the borane was made '(10 ml), and 
Che solution heaCed under reflux overnight. AfCer 
cooling, a furcher addition of Che borane (20 ml) was 
made", and the solucion again heaCed under reflux for 4 
hours. Afcer cooling, sodium hydroxide (6 N) 
solution was added to pH 11, and the solution 
extracted with dichloromechane. The organic phase 
was washed wich waCer, dried over anhydrous magnesium 
sulphace, and evaporated in vacuo to give a brown 
oil. Purificacion by chromaccgraphy on silica 
(Kerck, 40-230 cesh, 0.7 kg cm" 2 ) during wich 



— ice - 



hexane-tfChyl aceCaCe (2:1) gave 5-a=iao- 

l-(2, 6-<3ichloro-4-Cri£luoroGechylphe2yl)-4-icachyl- 
3-Crxfluoromechylpyrazale (2.0 g) , fron 
toluene-hexane, m-p. 97-10Q # C, in the fora of wfai te 
crystals. 
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CLAIMS 



1. A method fcr the control of arthropod, plan 
nematode or helminth pests at a locus which cc — r<«. 
treatment of the locus with an effective amount of a 
compound of the general formula: 




wherein Y represents a halogen atom, the cyano or nitro 
group or a group RS0 2 , RSO or RS in which R represents a 
straight- or branched-chain alkyl group containing from 1 
to 6 carbon atoms which is unsubsti tuted or substituted 
10 by one or more halogen atoms, a cycloalkyl group 
containing from 3 to 5 carbon atoms, a straight- or 
branched-chain alkenyl group containing from 2 to 6 
carbon atoms, the thiocyanato group, the sulphasoyl group 
whi.ch is unsubstituted or substituted by one or two 
15 straight- or branched-chain alkyl groups which nay be tht 
same or different and contain from 1 to 6 atoms, the Jh' 
carbamoyl group which may be unsubstituted or substitute 
by one or two straight- or branched-chain alkyl groups^ 
which may be the same or different and contain fron 
20 6 carbon atoms, a straight- or branched-chain 
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alkoxycarbonyl grcup containing frc= 2 t: " carbon at— s , 
a straight- or branched-chain alJcanoyl group containing 
fron 2' to 7 carbon atoms, or a straight- or 
branched-chain alkyl group containing fron 1 to 6 carbon 
5 atons vhich is unsubsti tuted or substituted hv one or 
core halogen atons, 2 represents the hydrogen atom, or 

. the amino group -NR 2 * 2 wherein R 1 and R 2 , vhich may be 

the sane or different, each represents a hydrogen aton or 
a straight- or branched-chain alkyl group (containing 
10 fron 1 to 6 carbon a tons, and vhich is unsubstituted or 
substituted by straight- or branched-chain aikcxycarbonyl 
of 2 tc 5 carbon atons) , cycloalkyl grcup containing fron 
3 to 6 carbon atons, fornyl group, straight- or 
branched-chain alkanoyl group (vhich contains fron 2 to 7 
15 carbon atons or together form a 5 or 6 nenbered cyclic 
imide with the nitrogen aton to vhich they are attached 
and themselves are unsubstituted or substituted by one or 
nore halogen atons) or cycloalkylcarbcnyl group (vhich 
.contains fron A to 7 carbon atoms) or straight- or 
20 branched-chain alkozycarbonyl group (vhich contains from 
2 to 7 carbon atons and themselves are unsubstituted or 
substituted by one or more halogen atoms) , or Z 
represents a straight- or branched-chain 
alkylsulphenylamino group containing fron 1 to 4 carbon 
25 atons, a straight- or branched-chain alkcxynetbyleneamino 
group containing fron 2 to 5 carbon atons vhich is 
unsubstituted or substituted on methylene by a straight- 



* 
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or branched-chain alkyl group containing from 1 to 4 ^51 

'carbon atoms, cr represents a halogen atom, a straight ^ 

or branched-chain alkyl group containing fron 1 to 4 T 

carbon atoms, the carbcxy group, or a straight- or " - :r 

5 branched-chain alkyl thio, alkylsulphinyl or 

alkylsulphcnyl croup containing from.l to _6_ carbon i tf>*^ 

which is unsubstituted or substituted by one or more • £ 

* 

halogen atoms /cr represents a straight- or 
branched-chain tr ialkylsilylmethyl group containing froa 

'0 1 to 6 carbon atoms in each alkyl group which nay be th« 
same or different, a tr ialkylsilyl group containing from" 
1 to 6 carbon atoms in each alkyl group which may be the 
same or different or the cyano or nitro group, 
represents a* halogen atom, a straight- or branched-chain 

5 alkyl' or alkoxy group containing from "1 to. 4 carbon atoms 
which is unsubstituted or substituted by one or more 
halogen atoms, a straight- or branched-chain alkyl thio. or 
alkylsulphinyl croup containing from 1 to 4 carbcn atoms 
which is substituted by one or more halogen atoms, the . 

3 nitro or cyano group or a straight- or branched-chain 
alkylsulphonyl group containing from 1 to 4 carbon atoms 
which is unsubstituted or substituted by one or more 
halogen atoms, and represents a halogen atom, a cyano 
or nitro group or a straight- or branched-chain .alkyl 
group containing from 1 to 4 carbon atoms which is 
unsubstituted cr substituted by one or more halogen 
atoms, or a cycloalkyl group containing from 3 to 6 



carbon ato:^^ and jn represents an "integer froa 1 t: S 
inclusive, and, when 2 represents a carboxy group, salts 
thereof with pesticidally-acceptable bases, provided that 
* *nd 2 do not siaul taneously represent three groups 
5 of the xaae genus selected froa the genera (i) nitro, 
(ii) cyano, (iii) halogen and (iv) unsubstituted alkyl. 
2. A aethod according to claia 1 wherein in general 

foraula I (j 3 )^ represents 2,4,5-trlchloroT - 

2,3,5, 6-tetrachloro , 2-chloro-4-tr ifluoronethyl , 
TO 2,3,5,6-tetrafluoro-4-triflucraaethyl, 
2 ,6-dichlcro-4-trifluoror:ethylthio, 
2-chlor c-3 ,5,6- tr if luor c-4- tr if luo r caethyl , 
2 , 6-dich!orc-3 ,5-difluoro-4-tr ifluorcinethyl , 

2.5- dichioro-4-nitro, 

15 2, 6-dichlorc-4-tfifluoromethylsulphinyl,- 

2. 6- dichicro-4-aethanesulphanyl or 

2. 6-dichioro-4-trifluoro=ethanesulphonyl substitution. 

3. A aethcd according to claia 1 wherein in general 
foraula I (H 3 ) n represents 2, e-dichloro-4-trifluoroaethyl 

20 or 2,6-dichlcrc-4-trifluoroaethcxy substitution. 

4. A aethod according to any one of claias 1 to 3 
wherein the compound of general foraula I is 
5-anino-l- (2 , 6-dichlorc— 4-tr if luorcaethylphenyl) -3,4- 
dicyanopyrascle , 

25 5-aaino-l-(2,6-dichlorc— 4-trif luoroeethylphenyl) -4- 
aethanesulphonyl-3-trifluorooethylpyrazole," * 
4-cyano-l-(2,-S-dichlore-«4-trif luorcae thylphenyl) -5-bis 



(ethoxycarbcnyl] acinc-3-tr if i-orcce thylpyr az= i e 

5-amino-l- (2,6-dichloro-«(- trifluorcmethylphenyl) "~5" 
me'thanesulphpnyl-3-siethylpyrarole , '*2* 
1- (2,6-dichloro-4-trifluoromethylphenyl)-5- ' 2? 

5 ethoxycarbonylanino-4-nitra-3-trifluoromethylpyraxoli '-5- 

5-amino-3-cyano-l-(2 # 6-dichlcro-4-tri£laoroaethylph«nyljl 

4- methanesulphonylpyrazole, or ".*'; 7£ 

5- amino-l- (2, $-dichlorc-4-trifluorcmethylphenyl) -3.' ' 

••■'ft 

methyl-4-methylthiopyrazole. 
0 5. An arthropod icidal, plant nematocidal or \2 

: • 's2f 

anthelmintic composition which comprises at least one - 
compound of general formula I, or a pesticidally * 
acceptable salt thereof, in association with one or mart' 
compatible diluents or carriers with the provisos that- *' 
5 (1) when the composition comprises a single compound of • 



general fojjfcla (I) wherein R A and 2 represent 

methyl, Y represents thiocyana to and (R 3 ) n represents 2- t 

3- or 4-nitro, 4-sethyl, 4-chloro or 2,4-dinitro 

• substitution? or R* represents methyl, Y represents 

5 cyano, 2 represents unsubsti tuted amino and (£ 3 ) n 

represents 4-chloro, 2,4-dichloro , 3 , 4-dichlcro , 

3-chloro-4-methyl or 2-aethyl-4-chloro substitution, the 

composition is 'not an association of a single compound of 

general formula I alone vith water or a common organic 

10 solvent? (2) when the composition coaprises a single 

4 

compound of general formula (I) wherein R represents 
methyl, Y represents cyano or C0NE 2 , 2 represents 
unsubsti tuted amino and (* 3 ) n represents 3- or 4-fluoro' 
substitution; or R 4 represents ethyl, Y represents cyano 
15' or CONE^, 2 represents unsubstituted amino and (R 3 ) n 

represents 3- or 4-chlcro, 2-, 3- or 4-fluoro or methyl, 
3-bromo or 3-nitro substitution? or R represents propyl, 
Y represents cyano or COHE^, 2 

3 

represents unsuhs-titut-d amino and (R ) R represents 

• • • 

20 3-fluoro substitution; or R* represents methyl, Y 
represents sulphamoyl , 2 represents chloro and (£ 3 ) n 
represents 4-chloro substitution? the composition 
comprises an agriculturally acceptable surface active 
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i-e-s.u-., (3) when e' represents meth vl , v 
• represents nitre, end 2 represents chlsro cr R< 
represents chlcro, , represents nitro, en, , 
^ -ethyl and (a^ represents <-nitro, the == cposition 
5 cocprises a pharcac.utically acceptable adjuvant or 
afeedstuir cr is substantially at.rU. and pyrceen— ee 
or is in unit desace for*, and (4, excluding cc o = 0slt , 0n 
comprising 

l-(4-nitrophen y l).3-nitro-4.pyrazole-«rbonitrUe or 
10 carboxaaide. 

C ... A: css pound of general formula I, wherein the ~ - 
• various sya bols are a, defined in clais 1, and salts 

thereof, with the exclusion of the. ccspounds wherein: R< 

• M 3 1 b ° th t8?reSeni * represents thiocyanato and 

75 <S J n represents 2-, 3- or 4-nitro, 4-aethyl, 4-chlcro or 
2,4-dinitro substitution; R 4 represents aethyl, Y 
represents cyano, 2 represents unsubstituted aaino and 
C* ) n represents 4-chlorc, 2, 4-dichlorc', 3,4-dichlcro , 

3- chloro-4-aethyl or 2-aethyl-4-chloro substitution; R< 
20 represents aethyl', Y represents cyano or CONE^ 2 

represents unsubstituted aainc and (*? )r represents 3- or 

4- fluoro substitution; R< represents ethyl, Y represent, 
cyano or C0NE 2 , 2 represents unsubstituted aaino and 
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<# n re f .-„,, ts 3- or 4 -e!a2R, 2-, 3- or Wluoro 0 . 
-ethyl, 3-brano or 3-nitre substitution; 
V represents propyl, y represents cyer.o or CCKa 2 , 2 
represents unsubstituted ^i no snd ^ r . pr „,^ 
S3-tluoro substitution, R< represents «eth y i, y repr „„ ts 
sulphonyl, z represents chloro end »\ represents 
^sitio^ .-cbloro substitution.. R* represents nethyi, y tepr _, s 

nitro, end r represents cbioro or R* represents cbloro v 
represents nitro, end z represents -ethyl end (a*, 
10 represents 4-nitro; end R< represents nitro, y represents 
oyano or C0ss 2 , z represents 



'1, y "rj 

resenti llT- 

tion -V' 

or — 
en-fr«e 



Le or 



n the 



hydrogen and (a 3 ) recrese~-s ^-„<*,„ v , 

y n 4e f tes ?—s 4-nitco substitution. 

7. A compound according to 6 wherein (R 3 1 

ymato anc ;g0ffC< ,^, , , , ... '« 



erein: 



,-chloro 01 
Y 

:ino and 
ichloro, 

sents 3- < 
represent: 
r.c and 



represents 2,4, 6- tr ichloro, 2,3, 5,6-te trachloro, 
15 2-chloro-4-trifluoron 3 ethyl, 

2,3,5,6-tetrafluoro-4-trifluoronethyl / 

2,6-dichlcro--(-trifluoro a ethylthio, 

2-chloro-3,S,6-trifmcro-^trifluoronethyl, 

2,6-dichicro-3,S-difluoro-<(-tri£luoro n ethyl, 
20 2,6-dichlore-<(-nitro, 

- 2 ' 6 -<3i«=hloro-4-trifluoro 0 ethyl«ulphinyl, 
2,6-dichloro^-methanesulphcnyl or 



- ISO - _3HT 
2,6-cichloro-4-tri£lucrcmethaaesulphonyl substitution,""^. 

8. A ccmpouad acccrdiag to claim 6 wherein (S 3 ) n -gT, 

represents 2, 6-dichloro-4-tr if luorometiyl or *^ 
2,6-dichlcro— t- trifluorcsethcxy substitution. 
S 9. A compound according to claim 6 which is 

5-amiac-l- (2, 6-dichlore-4- trif luorcmetiyl-Fheayl) -3 ,A Z 

dicyaaopyrarole, 

5-asiao-l- (2,6 T dichlorc-4-trifluoromethyl-phenyl)-4- 
nethanesulphonyl-3-trifluoromethylpyrasole, 
10 4-cyanc-l-{2 # 6-dichioro-4-trifluoconethyl-phenylJ-5-bis 
(ethsxycarboayl)anino-3-trifluoromethyi?yracole, 
5-asino-l-(2,6-dichlorc-4-tzifluorcraethyl-phenyl)-4- 

methaaesulphonyl-3-methylpyrasole, 
1 . ( 2 / 6-dichloro-4-tri£luococethylphenyl)-5- 
15 et hc X ycarbonylanino-4-nitro-3-trifluorcnethyl-pyra2ole, 

5-asino-3-cyano-l- (2 , 6-dichloro-4-tr iflucrcsethylphenyl) 
-4-eethaae sulphonylpyrarole or 

5-asiao-l- (2 , 6-dichlcro-4-tr if luoromethyl-phenyl) -3- 
methyl-4-methylthioFyr azole. 
20 10. A process for* the preparation'of a ccmpouad of 

general formula I depicted ia claim 1 wherein 'the varioi 
symbols are as defiaed ia claim 6 which comprises: 
( A ) whea the compouad of geaeral formula I coaforms 

to the geaeral' formula: 




WO 37/0.3781 




vharetn r «.,„..«« th. cy.no or nltro ?cau? „ !, gro 



BSOj, RSO or RS, 



vhar.in r 1. „ doting In eiaiJl, a 



• w.lghe- or br.nehrt.cham alkoxyearbcnyi croup | 
5 contains Jroa , t. 7 carbon a-.oaa, „ , „..,„ [ or 
branchrt-chain .ayl croco containing u „ , w , 
atoms which 1, U! p«U«rt or subati t.red by Qne j oc 

more halogen atoms, 2» recrasarM ►h- >_ . ' 

" ,8S9r '" 3 the unaubatituted amino 

it- or branchy-chain aiJcyi group) 



group or a atraic 
i.O containing from 1 



'I 



» 4 carbon acorns, and R= rayr.sjnaa a 
««.!».. chlccin. or bronine th , cyano >M f oc # 

atraiont- cr branchad-ehain a lkyi 9t oo P containing tt „ l 
to < carbon atoaa which is unsubotitct.d or aubatiaut.d 



by one oc more haJ 
■5 containing from 3 



ocen atoms, or a cycioalkyl 5 ro^ 
to 6 carbon atoms, 

UJ th* reaction of « compound of the general 

formula 




II 



37192361 



1179 

1- 



- 1S2 - 

.3 



wherein R and £ are as defined in claim l r or an acic 
addition salt thereof with (1) , when R 5 in the 

m 

of general formula IA represents a fluorine, chlorine 

y 

bromine a toe, an optionally halogenated straight- or 
5 branched-chain aifcyl group containing froml to 4 cart 
atoms or a cyclcalkyl group containing from 3 to 6 car 
atoms, a "cc= pound T3f the -general -formula: - . . 



T t R 



8 



r r in 



wherein Y' and R 5 are as hereinbefore defined, R € 

10 represents the cyano group or a straight- or 

branched-chain alkanoyl group containing from 2 to 5 

8 

carbon atoms and R represents a straight- or 
branched-chain alkoxy group containing from 1. to 4 ca: 
atoms, the hydroxy group or a fluorine , chlorine or 
15 bromine atom, or 

(2) when R 5 in the compound of general formula IA 

* 

represents the cyano group , y f represents the cyano g: 
and 2 1 represents the unsuhstituted anino group, with 
te tr acyanoe thylene j 
20 optionally isolating, before its cyclisation to the 
compound of general formula IA # the intermediate of 
-general formula: 



rine 



or ' ^C. 

E 5 



cart 
» car 



c*i 
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wherein *3, » f a*, and T . are as hereinbefQre 
formed by reaction of a compound of general formula II " " 
with a compound of general formula III or 
5 tetracyano- ethylene; 

(2) when V in general formula IA represents the 

unsubstituted amino group, fcv reacting a ccnpound of 
general formula Y'c^CN with a expound of general 
formula II i„ the presence of a compound of the general 
10 formula S 7 C(R 0 ) 3 wherein represents a straight- or 
branched-chain alkyl group containing ^fron 1 to 4 carbon' 
atoms which is unsubstituted or substituted by one or 
acre halogen atons or a cycloaikyl group containing from 
3 to € carbon atoms and R° represents an alkoxy groun in 
15 an inert organic solvent at a temperature from ambient to 
reflux; 

(O when y in general formula IA represents the 



unsubstituted amino group and R 5 represents the cyano 
group by the reaction of a compound cf the general 
formula 




5 wherein R and n are as defined in claim 1, with a 
compound of general formula Y'CE^N, wherein Y f is as 
hereinbefore defined; 

and preparing other compounds of general ■ formula 1 by. t 

- conversion , as hereinbefore described , of one "or more--- 

10 substituents Y, Z, R 3 and R*, or substituents • - . 

corresponding thereto, into substituents Y, Z, R 3 and I 

as defined in claim 1; and, when 2 represents the carbc 

« 

group, optionally converting a compound of general 
formula I into a salt thereof. 

15 11. Intermediate compounds of general formula I 

• • • 

wherein Y represent* the hydrogen atom, the fbrmyl or 
carboxy group, a straight- or br anched-chain alkanoyl 
group containing from 2 to 6 carbon atoms yirici is 
substituted by one or sore halogen atoms, the dithio 
20 group (which joins two pyrazole rings) , the amino groui 



- las - 

the -S0 2 C1 group, a straight- or bran=>.ed-= ialn 
C"=o, yal * y x contain^ from 2 t0 , Mcion atons 

- reprints tie carba^l group or , ^ 

oranched-ehain i IIt0IycarS0nyl sroa? ^^^^ frra 2 ^ 

carbon .toas or tbe dipbenoxvoarbonylaaino group, fR 3. 
.ubstitution i s , s ee£lnei ia clala 2 „ 3 or r4 . '« 

"Presents the b y dr, IyDe th y l, c „ boJy „ 

3 -p or . ,t- aIsht . or btancSed . ciiln sUeiyMrb J 

i o a tons «, 

A co^Pouno or general for=ula ! as defined in 
c-ai= 1, or a pestic<dall y acceptable .alt thereof, for 
«. in the n anufacture of a .eoioa.ent for the treatment 
of an arthropod or beWnth infection. 
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